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1.0 INTRODUCTION

The U.S. Environmental Protection Agency (EPA), on November 3, 1989, listed the
200 Areas East and West) at the Hanford Site for inclusion on the National Priorities List
(NPL) under the Comprehensive Environmental Response, Compensation and Liability Act
of 1980 (CERCLA). This action is being incorporated into the continuing environmental
restoration efforts at the Hanford Site. These efforts are being addressed through the
Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1990), hereinafter
referred to as the Tri-Party Agreement, which was negotiated and signed in May 1989 by the
Washington State Department of Ecology (Ecology), the EPA, and the U.S. Department of
Energy (DOE) and amended in August 1990 and May 1991.

This work plan provides the basis for conducting a remedial investigation (RI) and
feasibility study (FS) under CERCLA at the 200-UP-2 Operable Unit in the 200 West Area
of the DOE Hanford Site in Washington State. The CERCLA focuses on waste management

t' unit cleanups whenever there is a release or substantial threat of a release to the environment
r of a hazardous substance, pollutant, or contaminant.

The work plan presents the overall scope of work, activities to be performed, rationale,
and regulatory framework. The organization and rationale for the sections of the work plan
and the attachments are also described.

1.1 OVERVIEW

Over 1,400 waste management units have been identified at Hanford including active
- treatment, storage, and disposal (TSD) units, inactive units, and unplanned releases (WHC

1989a). Most of the waste management units are located within four "aggregate" areas
- which are: 100 Area, 200 Area (West and East), 300 Area, and the 1100 Area (Figure 1).
a„ All four areas were listed on the EPA NPL in November 1989. The 200 Aggregate Area

(includes 200 West and 200 East Areas) was divided into eight waste area groups
corresponding to separate processing plants or individual process activities within a given
plant. The 200 West Area is further divided into 18 operable units on the basis of waste
disposal practices, geology, hydrogeology, and other pertinent characteristics (Figure 2).
The 200-UP-2 Operable Unit in the southeastern portion of the 200 West Area includes 24
waste management units and 17 unplanned release locations to be addressed in the RI/FS
process.

1.1.1 Tri-Party Agreement

This work plan was developed in accordance with the Tri-Party Agreement (Ecology et
al. 1990). The Tri-Party Agreement was developed and signed by representatives for
Ecology, the EPA, and the DOE in May 1989 and revised in August 1990 and May 1991.
The purpose of the Tri-Party Agreement is to provide a framework for coordination among

wHC/200-UP-2/00425A
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these agencies to ensure the safe management and mitigation of environmental and public
health hazards at the Hanford Site.

All work conducted under this plan will conform to the conditions set forth in the Tri-
Party Agreement. Pursuant to the Tri-Party Agreement, relevant EPA guidance documents

were consulted in the preparation of this work plan and the attachments, including:

• Guidance for Conducting Remedial Investigations and Feasibility Studies under
CERCLA (EPA 1988a)

• Data Quality Objectives for Remedial Response Activities - Development Process
(EPA 1987a)

^ • Risk Assessment Guidance for Superfund, Volume L• Human Health Evaluation
e,. Manual (EPA 1990a)

• Health Effects Assessment Summary Tables (HEAST), Third Quarter 1990 (EPA
1990b)

1.1.2 Comprehensive Environmental Response, Compensation and Liability
Act/Resource Conservation and Recovery Act Remediation Program

The RI/FS cleanup requirements for the 200-UP-2 Operable Unit will be derived from
-,R CERCLA policy. The CERCLA cleanup standards rely on health-based criteria determined

from risk assessment, coupled with compliance with applicable or relevant and appropriate °

requirements (ARARs) such as the Model Toxics Control Act (MTCA) cleanup regulations =

(Ecology 1991). It is the intent of Ecology, EPA, and DOE that the CERCLA ARARs
process, which addresses all Resource Conservation and Recovery Act (RCRA) standards, be

0% used for the 200-UP-2 Operable Unit RI/FS. Section 3.2 of this work plan addresses
potential contaminant action and location-specific ARARs which were identified based on
CERCLA guidance. Because the 200-UP-2 Operable Unit is addressed under CERCLA, the
remedial action decision will be made through a record of decision (ROD).

1.1.3 Process Overview

This work plan discusses how the investigation of the 200-UP-2 Operable Unit will be
conducted under CERCLA through the Tri-Party Agreement. The ultimate goal of CERCLA
activities at the Hanford Site is to select and implement a cost effective remedial alternative
that mitigates threats to, and provides protection of, public health,Fwelfare, and the
environment consistent with regulatory requirements and guidelines established by EPA and
Ecology.

After a waste management unit has been identified through a preliminary
assessment/site inspection and is listed on the NPL, an RI/FS is performed carried out to

WHC/200-UP-2/00425A
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• determine the nature and extent of the threat posed by hazardous substances, to screen
proposed remedial technologies, and to evaluate appropriate remedial alternatives on the basis
of effectiveness, ability to implement, and cost. After public review and comment, EPA,
with input from Ecology, will select an appropriate remedy and document this choice in the
ROD. This will be followed by design and implementation of the selected alternative.

Contamination observed in the vicinity of 200-UP-2 Operable Unit may or may not be
a result of waste disposal activities associated with the individual waste management units
identified as part of the operable unit, particularly where ground water is involved. Other
potential sources of ground water contamination are known to exist in the vicinity of, but
outside, the operable unit. The extent to which such sites contribute contaminants to the
environment within the area of the 200-UP-2 Operable Unit will be investigated wherever
this condition is found.

c?
Because source constituents occur in nature, it is also necessary to determine naturally

t"` occurring (background) levels for certain potential contaminants. Background concentrations

e, of chemicals and radionuclides in soil and ground water at the Hanford Site, applicable to the
200 Area, will be determined through a separate study to be conducted by Westinghouse
Hanford (Characterization and Use of Soil and Ground Water Background for the Hanford
Site, WHC-MR-0246, Rohay 1991). The study plan is currently under agency review.

1.2 PURPOSE OF WORK PLAN

The purpose of the work plan is to guide DOE and Westinghouse Hanford in the
implementation of all RI/FS activities conducted at this operable unit. This work plan was
developed in accordance with the statutory requirements of CERCLA, the National
Environmental Policy Act (NEPA), the regulatory requirements of the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP), and all relevant EPA guidance

cp, documents.

This work plan presents the rationale, procedures, and activities necessary for
successful completion of the RI/FS process for the 200-UP-2 Operable Unit. The work plan
and attachments provide specific guidance related to field activities for operable unit
characterization during the RI, as well as the scope of activities required to perform the
ecological and human health risk assessments, and the FS.

1.3 SCOPE OF WORK

1.3.1 General Scope of the 200-UP-2 Remedial Investigation/Feasibility Study

As described in the overview (Section 1.1), the 200 West Area is segregated into 18
operable units, one of which is the 200-UP-2 Operable Unit. The 200-UP-2 Operable Unit
includes 24 waste management units and 16 unplanned release locations. This work plan
identifies sampling and analysis procedures to assess waste sources and contamination in

WHC/200-UP-2/00425A
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surface water, sediment, soil, and ground water under the operable unit. The RI/FS Work •
Plan includes the investigation of air and terrestrial biota within the operable unit. The work
plan does not address ground water for the entire 200 West Area, instead, the focus is on
ground water directly beneath the operable unit. The regionally upgradient (western) border
of the 200-UP-2 Operable Unit will be monitored to determine the quality of ground water
entering the area. Regionally downgradient wells will be placed to establish the quality of
ground water exiting from the operable unit. Specific areas within the operable unit will also
be monitored. Ground water which may enter the 200-UP-2 Operable Unit via pathways
other than the regional flow field (such as perched zones) will also be considered.

The RI is designed to collect data to characterize the site, define contaminant pathways,
and define transport mechanisms. The purpose of the FS is to identify, screen, and evaluate
potential remedial alternatives. As required by CERCLA, the RI and FS will be conducted
concurrently. The RI/FS Work Plan is designed to provide for collection of data necessary
for development of remedial alternatives in the FS. Data collected in the RI are used to

i x develop a comprehensive understanding of the site, to fill data gaps, and to conduct baseline
human health and ecological risk assessments. The CERCLA RI/FS process is summarized

^ in Figure 3.

1.3.2 Remedial Investigation/Feasibility Study Strategy

Most Hanford Site waste management units have been initially analyzed and rated as
° part of the EPA hazard ranking system and development of the NPL listing. These units,

rankings and operable unit groupings are also included in the Tri-Party Agreement Action
Plan (Ecology et al. 1990).

The strategy for conducting the RI/FS activities at the Hanford Site specifies a phased
approach (Figure 3). Scoping studies summarizing available information on the waste

0% management units and unplanned releases were performed prior to development of this work
plan (see also Section 5.0). Both the work plans and scoping studies focused on the Phase I
RI, which consists of the initial characterization of the site. The purpose of the Phase I RI is
to sufficiently characterize the operable unit in order to: (1) determine if any source or
contamination poses imminent and substantial endangerment to human health or the
environment, thus triggering interim remedial actions; (2) conduct a baseline risk assessment;
and (3) define the scope of any necessary Phase II RI activities. The development of
remedial action alternatives (FS Phases I and II) will be conducted concurrently with the
Phase I RI characterization in order that the goals of the RI/FS process are addressed
throughout all stages in the project. The FS will be conducted in three phases. Phase I will
be the screening of remedial technologies; Phase II will be the development of remedial
alternatives; and Phase III will be a detailed evaluation of those alternatives.

0

WHC/200-UP-2/00425A
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1.4 PROJECT GOALS

The goals and purposes of the 200-UP-2 Operable Unit RI/FS are to provide
information sufficient to select the most appropriate remedial action by determining and/or
evaluating:

The nature and extent of the threat to public health and the environment posed by
releases of hazardous substances from the 200-UP-2 Operable Unit source
facilities to the soil, air, biota, 200-UP-2 Operable Unit ground water, and
surface water and associated sediments.

The potential performance of specific remedial action technologies.

Such determinations will be carried out to the extent necessary and sufficient to allow for the
evaluation of remedial action alternatives during the FS. The goal of the 200-UP-2 Operable
Unit FS is to evaluate potential remedial actions that encompass a range of appropriate waste
management options. The ultimate goal of the RI/FS is to allow the selection for subsequent
implementation of cost-effective remedial actions that ensure the protection of human health
and the environment.

1.5 QUALITY ASSURANCE

A basic objective of the work plan and attachments is to ensure that the data obtained
and the conclusions drawn in the RI/FS are sufficiently accurate and reliable to support

-- decisions associated with site evaluation, risk assessment, and evaluation and selection of
^ remedial measures. To help achieve this goal, all work on the Hanford Site is subject to the

requirements of DOE Order 5700.6B, Quality Assurance (DOE 1986), which establishes
in broadly applicable quality assurance (QA) program requirements in compliance with

American National Standards Institute/American Society of Mechanical Engineers QA
guidelines (ANSI/ASME 1989); the QA program requirements so defined apply to all types
of project activities conducted on the Hanford Site.

To ensure that the objectives of the RI/FS are met in a manner consistent with DOE-
RL Order 5700.1A (DOE-RL 1983), all work will be performed in compliance with
Westinghouse Hanford's existing QA manual (WHC 1988a). The work plan will be
reviewed by the appropriate Westinghouse Hanford staff to assure compliance with the QA
manual. The work plan will also comply with procedures outlined in the QA program plan
(WHC 1988a) specific to CERCLA RI/FS activities. This QA program plan describes the
various plans, procedures, and instructions that will be used by Westinghouse Hanford to
implement the requirements of DOE-RL Order 5700.1A. The Quality Assurance Project
Plan (QAPP) discusses areas such as the following:

• management policies •

WHC/200-UP-2/00425A
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• • organization charts and charters

• management requirements and procedures

• document clearances and information releases

• records management

• quality audits and surveillances

• health physics and radiological protection

• standard engineering practices

4 p

• radioactive and mixed solid waste packaging, storage, and disposal requirements

C.. • procurement.

r' Current EPA guidance for structure and content (EPA 1988a) has been followed in the
preparation of the Work Plan and the supporting project plans. These plans have been
prepared within the overall DOE-mandated QA program structure and will be supported and
implemented through the use of standard operating procedures drawn from the overall
program. More detailed information can be obtained from the QAPP, Attachment lb.

1.6 ORGANIZATION OF WORK PLAN

° The RI/FS Work Plan is based on knowledge of conditions at the 200-UP-2 Operable
° Unit acquired from a review of reference materials. The work plan serves to help document

the rationale for project decisions and conclusions and thereby provide assistance in making
subsequent remedial action decisions.

In addition to this introduction, nine sections are included in this work plan. Section
2.0 is a description of the physical and environmental setting of the 200-UP-2 Operable Unit
area and its surroundings. The material includes a discussion on history of operations, waste
generating activities, geology, hydrogeology, surface hydrology, and meteorology.

Section 3.0 is a review of available data on potential contaminant exposure pathways
used to develop a conceptual model for the 200-UP-2 Operable Unit. Waste sources,
quantities, and characteristics are identified, along with the current understanding of the
extent of contamination in the various environmental media. Federal and state standards,
requirements, criteria, or limitations that may be considered potentially ARARs are
identified, potential impacts to public health and the environment are assessed, and
preliminary remedial action objectives are presented.

WHC/200-UP-2/00425A
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Section 4.0 is a summary of what is known and, more importantly, what is not known,

about the 200-UP-2 Operable Unit. By comparing the data needed to conduct an RI/FS with

the data currently available, the RI tasks can be defined.

Section 5.0 is a presentation of the activities necessary to conduct Phase I of the RI

which is the operable unit characterization. Section 6.0 presents those activities necessary to

conduct Phase I and Phase II of the FS (remedial alternatives development and screening).

Section 7.0 briefly discusses Phase II of the RI which depends entirely on the information

gathered during Phase I of the RI and Phase I and II of the FS. Section 8.0 discusses the

details needed for Phase III of the FS which is the detailed analysis of the remedial action

alternatives. Section 9.0 provides a preliminary project schedule. References used to

develop the work plan are provided in Section 10.0.

The following attachments to this work plan are support plans necessary to manage and
conduct the RI/FS process:

^

r • Attachment 1: Sampling and Analysis Plan (SAP)
Attachment la: Field Sampling Plan (FSP)
Attachment lb: QAPP

A'

" • Attachment 2: Health and Safety Plan (HSP)

• Attachment 3: Project Management Plan (PMP)

` i • Attachment 4: Data Management Plan (DMP)

• Attachment 5: Community Relations Plan (CRP)

Each plan is designed to be used in conjunction with the work plan and the other plans,

thus minimizing duplication of information.

I*

WHC/200-UP-2/00425A
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• 2.0 200-UP-2 OPERABLE UNIT BACKGROUND AND SETTING

This section of the work plan summarizes pertinent physical, biological, historical, and
sociological characteristics related to the 200-UP-2 Operable Unit. Detailed descriptions of
contaminants known or suspected to be present are provided in Section 3.0.

2.1 200-UP-2 OPERABLE UNIT SITE DESCRIPTION

The following sections describe the location of the operable unit (Section 2.1.1),
summarize the history of operations (Section 2.1.2), and describes facilities, buildings, and
structures (Section 2.1.3). Waste-generating processes are described in Section 2.1.4.
Interactions with other operable units are discussed in Section 2.1.5 and RCRA site
interactions are presented in Section 2.1.6. Topography is depicted at 0.5 m (approximately
2 ft) contour lines in Plate 1. Individual waste management units and unplanned releases are
shown on Figure 4 and Plate 2. The operational and waste-related history of the facilities is
summarized in Figure 5. ,

f., 2.1.1 Location

The Hanford Site, operated by the DOE, occupies about 560 mi2 (1,450 km2) of the
southeastern part of Washington State north of the confluence of the Yakima and Columbia
Rivers (Figure 1). The 200 West Area is a controlled area of approximately 3.2 mi2 (8.3
km2) near the middle of the Hanford Site. The 200 West Area is about 5 mi (8 km) from the

".. Columbia River and 6.8 mi (11 km) from the nearest Hanford boundary. There are 18
operable units in the 200 West Area (Figure 2). The 200-UP-2 Operable Unit lies in the
southeastern portion of the 200 West Area.

2.1.2 History of Operations
ra^

The Hanford Site, established in 1943, was originally designed, built, and operated to
produce plutonium for nuclear weapons using production reactors and chemical reprocessing
plants (DOE-RL 1988). In March 1943, construction began on three reactor facilities and
three chemical processing facilities. After World War II, five more reactors were built.
Beginning in the 1950's, waste management, energy research and development, isotope use,
and other activities were added to the Hanford operation. In early 1964, a presidential
decision was made to begin shut down of the reactors. Seven of the reactors were shut down
by 1971 (DOE-RL 1988). The N Reactor operated in steam production mode from about
1971 to 1980 for electricity production and was placed on cold standby status in October
1989.

Operations in the 200 Areas (West and East) are mainly related to fuels separation.
The 200 Areas also contain nonradioactive support facilities, including transportation

^ maintenance buildings, service stations, and coal-fired powerhouses for process steam

WHC/6-91/00426A

WP-1I



0

THIS PAGE lNTEN7dONAL.LY
LEFT BLANK



DOE-RL-91-19

Draft A

^

t,

c•

r.

:d

^

° Location of 200-UP-2 Operable Unit
^'° within 200 West Area

. o. ^ .
19th Street

LECEND
Location of waste management
unit orunpl_a^oned release as
noted on WHC CAO.Drawing of
200-UP-2 Operable Unit.

^ +tf d 1++ Ralroad track
uN-2aoa-ee

= 2I6-V-n tmnd'yB^ x-!oo- I^ I,ma
u-s 1 ^

Road

•^2Ba1-t-1 syhe Id
} N 200-1 Ditch7 F^^ rWl

121-TA

I{

Illi-Iae-t-u t ao ve lrr^-U-FqF^a^kû^ -lao-r- by
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production, steam transmission lines, raw-water treatment plants, water-storage tanks,
electrical maintenance facilities, and subsurface sewage disposal systems (DOE-RL 1988).

2.1.3 Facilities, Buildings, and Structures

Major facilities within the boundaries of the 200-UP-2 Operable Unit are U Plant
(221-U Building), the uranium oxide plant (UO; Plant or 224-U Building), and the 222-U
Laboratory (Figure 4 and Plate 2). Other buildings and structures located within the 200-
UP-2 Operable Unit are not included in the scope of the RI/FS because they are not thought
to have released contaminants and will be closed through a separate decontamination and
decommissioning (D&D) process. These are listed below and are also shown in Figure 4
and on Plate 2, along with the sites included in the scope:

.0'
224-U Condensate Neutralization Tank (NaOH used to neutralize process

Iq' condensate)

• 224-U Hazardous Waste Staging Area (HWSA) (storage of paints and solvents)

• 271-U Building (annex to 221-U Building)

• 276-U Solvent Facility (tanks containing organic solvent used in 221-U Building)

_..^
• 291-U Fan and Filter Building (exhaust ventilation for 221-U Building)

• 291-U-i Stack

^ • 296-U-10 Stack (originally built to ventilate plutonium storage area in 271-U
Building; currently ventilates this area but plutonium is no longer stored here;
area now used to store "contaminated" sediment)

• 2727-WA SRE Sodium Storage Building (RCRA TSD) (contains 158 drums of
radiation-contaminated sodium in metallic form

• 202-R Foundation (located south of U Plant, no building was constructed at this
location)

• Process Lines and Encasements not serving waste management units.

Waste management units which are included in the 200-UP-2 Operable Unit are listed
below:

• Construction Surface Laydown Area •

WHC/6-91/00426A
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• 207-U Retention Basins

• 216-U-1 and 216-U-2 Cribs

• 216-U-3 French Drain

• 216-U-4 Reverse Well

• 216-U-4A French Drain

• 216-U-4B French Drain

C) • 216-U-5 and U-6 Trenches

• 216-U-7 French Drain (same as Unplanned Release UN-200-W-138)
r.

• 216-U-8 Crib^%

F" • 216-U-12 Crib (an RCRA TSD facility)

• 216-U-14 Ditch

• 216-U-15 Trench (same as Unplanned Release UN-200-W-125)

^- • 216-U-16 Crib

^ • 216-U-17 Crib
^

• 241-U-151 Diversion Box

• 241-U-152 Diversion Box

• 241-UX-154 Diversion Box

• 241-UX-302 Catch Tank

• 241-U-361 Settling Tank

• 241-WR Vault

• 2607-W-5 Septic Tank and Drainfield

• • 2607-W-7 Septic Tank and Drainfield
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Burial Ground/Burning Pit

Seventeen unplanned releases are also included in the scope of this RI/FS. However,
no specific structures exist associated with the unplanned releases.

The facilities, buildings and structures associated with the 200-UP-2 Operable Unit are
described in the following sections. The information is summarized from the 200-UP-2
Operable Unit Technical Baseline Report (Deford 1991) which includes, as an appendix,
Waste Information Data System (WIDS) data sheets for the unplanned releases and waste
inventories. The WIDS also include data sheets for 12 of the waste management units. The
200-UP-2 Operable Unit Technical Baseline Report (Deford 1991) was prepared as a scoping
study specifically for assisting in preparation of the 200-UP-2 Operable Unit RI/FS Work

-' Plan (see also Section 5.1, Scoping Studies). The operational and waste-related history of

Lr- these features is summarized in Figure 5. Site-specific maps are provided in the SAP.

o", 2.1.3.1 U Plant (221-U Building). The primary waste sources for the 200-UP-2 Operable
Unit are from the U Plant and it is the dominant physical structure within the operable unit.
While U Plant represented a major source of waste material, the facility is not slated for

^ remediation as part of the 200-UP-2 Operable Unit.

The U Plant was constructed in 1944 as one of the three original chemical separation
plants (B, T, and U Plants) to support plutonium production during World War II. The

,; plants were built to extract plutonium from fuel rods irradiated in the Hanford production
reactors. Each plant was equipped to use the bismuth phosphate fuels-separation process, but

- U Plant was never used for that purpose because B Plant and T Plant were sufficient to meet
plutonium production needs. According to the 200-UP-2 Technical Baseline Report (Deford
1991), the U Plant was used to train B and T Plant operators until 1952 when U Plant was

0% converted to the tributyl phosphate process for uranium recovery from bismuth phosphate
process wastes.

The bismuth phosphate process wastes were stored in tank farms in the 200 East and
200 West Areas, including the 241-U Tank Farm outside the southwest boundary of the 200-
UP-2 Operable Unit. From 1952 to 1958, waste slurry was pumped to U Plant from tank
farms by underground lines. The waste sludge was dissolved in nitric acid and the uranium
extracted using tributyl phosphate in a paraffin hydrocarbon diluent. This process left the
fission products, sulfate, nitrate and phosphate ions in aqueous solution. Uranium was then
stripped from the organic solvent with nitric acid. The resulting uranyl nitrate hexahydrate
was converted to uranium trioxide (UO3) by calcination at high temperatures in the UO3 Plant
(Section 2.1.3.2).

The same underground lines used to pump bismuth phosphate process wastes from the
tank farms to U Plant were used to pump U Plant tributyl phosphate process waste to •
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disposal facilities (ultimately cribs) near B Plant, about three miles east in the 200 East Area.
U Plant non-tributyl phosphate waste was disposed of in nearby cribs, trenches, dry wells,
sanitary sewers, reverse wells, a ditch and the U Pond (southwest of the 200-UP-2 Operable
Unit). U Plant was placed on standby in 1958 and has not been used for fuels separation
since that date.

Several unplanned release locations are in the vicinity of U Plant. These are UN-200-
W-46, UN-200-W-48, UN-200-W-60, UN-200-W-86, UN-200-W-101, UN-200-W-117, UN-
200-W-118, UN-200-W-125, and UN-200-W-138. These unplanned releases range from
contaminated pigeon feces around U Plant to spills of material along the railroad tracks.

2.1.3.2 UO3 Plant (224-U Building). The U03 Plant is immediately southeast of U Plant
t°^v within the 200-UP-2 Operable Unit and is a complex of several buildings, tank farms,
t,. storage areas, and loading facilities. The U03 Plant itself is not part of the 200-UP-2

Operable Unit, but is a source of wastes for many of the waste management units within the
C operable unit.

^
The UO3 Plant was constructed in 1944 for plutonium processing, but was not used for

that purpose. It was operated as a training facility from 1944 to 1950 and was converted in
1952 to a uranium reduction facility. It was converted again in 1955 in support of PUREX
(plutonium uranium extraction) Plant. The UO3 Plant converted PUREX-generated liquid
uranyl nitrate hexahydrate to powdered U03. The PUREX uranyl nitrate hexahydrate was
transferred to U03 Plant by tanker truck. The U03 Plant produces condensate waste from
the concentration and calcination of uranyl nitrate hexahydrate. The condensate consists

'_ "°° mainly of condensed water and nitric acid vapor which is neutralized prior to discharge to
_,,, cribs. Phosphoric acid and potassium hydroxide are used as buffering and neutralizing

agents (Deford 1991).
t'r%

Liquid waste from UO3 Plant has been disposed underground in the 200-UP-2 Operable
Unit since 1955. Liquid waste from UO3 Plant contributed to 216-U-1,-2, -8, -12, -16, and
-17 Cribs waste inventories (see Section 3.1 for detailed discussions of waste inventories).
Currently, noncorrosive steam condensate from UO3 Plant goes through the 207-U Retention
Basins to the 216-U-14 Ditch and other condensate and cooling water from within the facility
goes to the 216-U-17 Crib. The U03 Plant is not currently operating. Its next production
run is scheduled for late 1991.

Several unplanned releases are reported in the vicinity of UO3 Plant. These are: UN-
200-W-33, UN-200-W-39, UN-200-W-55, and UN-200-W-78. The unplanned releases are
summarized in Section 2.1.3.27.

2.1.3.3 222-U Laboratory. The 222-U Laboratory located directly southeast of U Plant
was used from about 1947 to 1970 for research in support of the U Plant recovery process
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^
and the UO, process. Various small scale experiments and soil tests were done inside the
facility. The 222-U laboratory is not part of the 200-UP-2 Operable Unit, but is a source of
wastes. This facility disposed liquid waste effluent to the 216-U-4 Reverse Well, 216-U-4A
French Drain, and 216-U-4B French Drain.

2.1.3.4 Construction Surface Laydown Area. The Construction Surface Laydown Area
was a 400 ft x 175 ft x 15 ft (122 m x 53 m x 4.6 m) deep excavation into which trucks
were driven to dump materials. The laydown area is located southeast of the intersection of
16th Street and Beloit Avenue (Figure 4 and Plate 2). The area of the pit was cleared in
1987 prior to construction of the 216-U-17 Crib whose dimensions partially encompass those
of the Construction Surface Laydown Area. There is no evidence that any of the materials
disposed in this area were radioactively or chemically contaminated.

A photograph taken during, or shortly after, construction of U Plant shows several
Uf small buildings and a recessed area, probably the Construction Surface Laydown Area. The
r.;. photo also shows a large, rectangular, construction material storage area on the northeast

corner of Beloit Avenue and 16th Street. This area is the Burial Ground/Buming Pit
'"' (Section 2.1.3.26).

2.1.3.5 207-U Retention Basins. The 207-U Retention Basins are located in the western
portion of the operable unit (Figure 4 and Plate 2) and consist of two concrete basins, each
about 6.5 ft (2 m) deep and capable of holding about 500,000 gal (1,890,000 L). The
bottom area of each basin is 11,240 ft2 (1044 m2). Total dimensions of the unit are 246 ft x

'` 123 ft (75 m x 37.5 m). There is an inlet structure on the east side of the basins and an
^ outlet on the west side. Also, there are two sections of 16 in. (0.4 m) concrete pipe, about

13 ft (4 m) long running to two 3 ft x 3 ft (0.9 m x 0.9 m) sumps.

CY- Until 1972, the basins received steam condensate and cooling water from UO3 Plant
and chemical sewer waste from U Plant. Since 1972 the basins have received only cooling
water from U03 Plant. The basins were temporarily replaced by the 216-U-16 Crib in 1984
but were reactivated when 216-U-16 Crib was no longer used. Effluent from the basins
discharges into the 216-U-14 Ditch.

In the 1960's sludge was scraped from each basin and buried in trenches on the north
and south sides of the basins. The trenches are about 40 ft x 10 ft x 8 ft (12 m x 3 m x 2.4
m) deep and are designated unplanned releases UN-200-W-111 and -112. The unplanned
releases are summarized in Section 2.1.3.27.

On August 6, 1986, about 800 gal (3,000 L) of 50 percent reprocessed nitric acid were
released to the basin and to the 216-U-14 Ditch. The total release was about 225,0001b
(102,060 kg) of corrosive solution (pH<2.0) and 100 lb (45 kg) of uranium.

0
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The north basin is overgrown with plant life. Surface contamination is measured at
200 to > 100,000 counts per minute. No change in radioactivity is reported since July 1987.

2.1.3.6 216-U-1 and 216-U-2 Cribs. The 216-U-1 and 216-U-2 Cribs are located 200 ft
(61 m) north of 16th Street and 1,000 ft (305 m) east of the 207-U Retention Basins. Each
crib is comprised of a 12 ft x 12 ft x 4 ft (3.6 in x 3.6 in x 1.2 m) deep wooden structure
constructed of 6 in. x 6 in. (0.15 in x 0.15 m) timbers on undisturbed soil at the bottom of
20 ft (6.1 m) deep backfilled excavations with 1:1 side slopes. The cribs were backfilled
with native soil. The cribs are 60 ft (18 m) apart and are connected by a 3.5 in. (89 mm)
diameter stainless steel pipe. Overflow from the 216-U-1 Crib flows to the 216-U-2 Crib.
All wastes flowed to the 216-U-1 and 216-U-2 Cribs from the 241-U-361 Settling Tank 80 ft
(24 m) east of 216-U-1 Crib.

V.-
Reportedly, 8,9001b (4,037 kg) of uranium were discharged to the cribs between 1957

t` and 1967 (Deford 1991). The uranium became insoluble as it reached the sediments by
c- reacting with carbonate to form a carbonate-phosphate compound. After 1967, other cribs

C7^
(notably 216-U-12) were used to dispose of this waste water.

c In 1984, a newer crib (216-U-16) was installed south of the 216-U-1 and 216-U-2
Cribs.

Liquid discharges to 216-U-16 were enough by 1985 to form a perched ground water
$ zone above a caliche layer (Section 2.2.2.2.3, Plio-Pleistocene Unit). Perched ground water

moved north under the 216-U-1 and 216-U-2 Cribs. Acid wastes discharged to the cribs
^ reacted with the uranium complexes to form compounds that are soluble and relatively

nonsorbing in the sediments and apparently transported the uranium through gaps in the
caliche layer to the main unconfined aquifer. As a consequence, uranium concentrations rose

t^+ from about 166 pCi/L to about 72,000 pCi/L in monitoring wells at the 216-U-1 and
216-U-2 Cribs. About 8,000,000 gal (30,000 m') of ground water were subsequently
pumped and treated between June and August 1985, removing 1,510 lb (685 kg) of uranium
via an ion exchange column, resulting in a decrease uranium activity in the ground water
concentration to 17,000 pCi/L (Baker et al. 1988). In addition to pumping and treating the
ground water, portions of existing wells (299-W19-3, 299-W19-9, and 299-W19-11) were
grouted to prevent vertical communication, and new monitoring wells (299-W19-15, 299-
W19-16, 299-W19-17, and 299-W19-18) were installed to help characterize the uranium
plume (Baker et al. 1988). The location of existing monitoring wells is shown on Plate 1.

2.1.3.7 216-U-3 French Drain. The 216-U-3 French Drain is located just south of the 241-
U Tank Farm. The 216-U-3 French Drain is a 12 ft (3.6 m) deep, rock-filled excavation
with a 6 ft (1.8 m) diameter bottom and side slopes of 3:1. The drain is a state of
Washington registered underground injection well.

0
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From 1954 until 1955, the 216-U-3 French Drain received condensate from the 241-U
steam condenser on waste tanks at the 241-U Tank Farm. Approximately 209,000 gal
(791,000 L) of low salt, neutral-basic condensate has reportedly been pumped into the drain.

2.1.3.8 216-U-4 Reverse Well. The 216-U-4 Reverse Well is located 17 ft (5.2 m) west
and 2 ft (0.6 m) north of the west colner of the 222-U Laboratory building. This state of
Washington registered underground injection well is a 3-in. (76 mm) diameter steel pipe
extending 75 ft (23 m) beneath the surface. The bottom 8 ft (2.4 m) are perforated.

From 1947 to 1955 the 216-U-4 Reverse Well received 80,000 gal (300,000 L) of
decontamination waste from the 222-U Laboratory hood sinks (acidic plutonium and fission
product waste). In 1955, when the 216-U-4 Reverse Well began to plug it was "deactivated"

tst and an overflow line installed to the new 216-U-4A French Drain. Evidence has been
located which documents that the well was sealed off (Deford 1991).

2.1.3.9 216-U-4A French Drain. The 216-U-4A French Drain was installed to receive
222-U Laboratory hood sink wastes when the 216-U-4 Reverse Well began to plug (1955). ^
The drain was installed 8 ft (2.4 m) north of the well and the 216-U-4A French Drain and _
well were connected by an overflow line. The 216-U-4A French Drain is a 51-in. (1.3-m)
diameter concrete pipe extending downward at least 4 ft (1.2 m) and the upper surface is 5 ft
(1.5 m) below grade. The drain rests on undisturbed soil and is not gravel filled. From
1955 to 1970, the 216-U-4A French Drain received 144,000 gal (545,000 L) of acidic

-.r plutonium and fission product decontamination waste.

-- 2.1.3.10 216-U-4B French Drain. The 216-U-4B French Drain is located 30 ft (9.1 m)

south of the 222-U Laboratory and was installed to receive liquid waste from the 222-U
Laboratory. The 216-U-4B French Drain is a 36-in. (0.91-m) diameter concrete pipe which

+a^ extends 10 ft (3 m) beneath the surface and is a state of Washington registered injection well.

The 216-U-4B French Drain operated from 1960 to 1970 and received 8,700 gal (33,000 L)

of low salt, neutral-basic 222-U Laboratory hot cell and hood wastes.

2.1.3.11 216-U-S and 216-U-6 Trenches. The 216-U-5 and 216-U-6 Trenches are located

immediately northwest of the 241-WR Vault, and north of the east end of the U-Plant. No

structures exist in either trench. The trenches were excavated in March 1952 to receive
nonirradiated uranium waste from the cold startup run at U Plant by way of above ground
pipes. The pipes were removed when waste transfer operations were concluded and the

trenches backfilled. The 216-U-5 Trench had a 40 ft x 40 ft (12 in x 12 m) bottom and was
10 ft (3 m) deep; 216-U-6 Trench had a 10 ft x 75 ft (3 in x 23 m) bottom and was also 10

ft (3 m) deep. During the cold startup operations, 595,000 gal (2,250,000 L) of liquid waste
containing 800 lb (360 kg) of unirradiated uraitium are reported to have been pumped into

each trench (Stenner et al. 1988). Another report states a total of 16,0001b (7,260 kg) of
uranium was pumped into the trenches (Baldridge 1959).

WHC/6-91/00426A

WP-24



DOE-RL-91-19

Draft A

.

2.1.3.12 216-U-7 French Drain. The 216-U-7 French Drain is connected to the U Plant
counting box and is located 8 ft (2.4 m) south of U Plant. The 216-U-7 French Drain is a
gravel-filled 30-in. (0.8-m) diameter concrete pipe extending to a depth of 17 ft (5.2 m).
From 1952 to 1957, the 216-U-7 French Drain received liquid wastes from a counting box
floor drain during the metal recovery program at the U Plant. It is possible about 300 lb
(140 kg) of uranium in the form of uranyl nitrate hexahydrate were introduced to the soil
(Stenner et al. 1988). The uranyl nitrate hexahydrate introduced to the soil through the 216-
U-7 French Drain is also denoted as unplanned release UN-200-W-138.

2.1.3.13 216-U-8 Crib. The 216-U-8 Crib consists of three underground timber crib
structures within a north-south oriented trench which is about 160 ft x 50 ft (49 in x 15 m)
backfilled with gravel. Each crib is a 16 ft x 16 ft x 10 ft (4.9 in x 4.9 in x 3.0 m) box
constructed of 6 in. x 8 in. (0.15 in x 0.20 m) Douglas fir timbers that rest on a 3 ft (0.9 m)

tr- thick gravel bed, about 31 ft (9.4 m) below grade. The 216-U-8 Crib is located 450 ft
( 137 m) west of Beloit Avenue and 750 ft (229 m) south of 16th Street.c

Approximately 100,000 gal (378,540 L) of acidic process condensate from U Plant and
^.. U03 Plant, and the 291-U stack drainage system were discharged to the crib. In 1960, the

surface above the 216-U-8 Crib began to subside. In response to this subsidence, the
incoming line was blanked off and waste diverted to the 216-U-12 Crib (Maxfield 1979).
The 216-U-8 Crib reportedly holds the largest inventory of waste uranium of any 200 West
Area Crib.

2.1.3.14 216-U-12 Crib. The 216-U-12 Crib (a RCRA TSD facility scheduled to undergo
closure in November 1994) is southwest of the intersection of Beloit Avenue and 16th Street

- and consists of a 150-ft (46-m) long, gravel-filled drain field. The 216-U-12 Crib,
constructed in 1960, measures 100 ft x 10 ft (30 in x 3.0 m) at the base, has earthen sides
with a 2:1 slope, and contains no internal structure. The bottom 7 ft (2.1 m) are filled with
layers of sand and gravel which are covered with a polyethylene barrier.

The 216-U-12 Crib was constructed when the 216-U-8 Crib began to subside. The
216-U-12 Crib reportedly received 40,000,000 gal (150,000,000 L) of liquid waste during 28
years of use. Drainage was received from the 291-U Stack Drainage System, the acidic (pH
< 1.0) U03 Process Condensate System, wastes from the C-5 and C-7 tanks, and storm
drain wastes from the U03 Plant. Approximately 6.9 lb (3.14 kg) of thorium was received
from the 241-WR Vault in October 1965.

2.1.3.15 216-U-14 Ditch. The 216-U-14 Ditch has been used since 1944 and is an open
ditch running from northeast to southwest across about one mile of the 200 West Area. It
originates 1,600 ft (488 m) north of the U Plant and terminates at the U Pond (backfilled in
1984). This ditch has a minimum bottom width of 8 ft (2.4 m), side slopes at 2.5:1 and was
originally 5,680 ft (1,731 m) long. Approximately three-fourths of the 216-U-14 Ditch has
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been backfilled. It remains open for a small distance at the north boundary of the 200-UP-2
Operable Unit (the Powerhouse Pond) and in a segment just east and south of the 241-U
Tank Farm. The ditch includes a 48-in. (1.2-m) diameter by 150 ft (46 m) long culvert
which passes under 16th Street and a 24-in. (0.6-m) diameter culvert which passes under
19th Street.

The 216-U-14 Ditch was originally known as the "laundry ditch" because it received
waste waters from the 2724-W Laundry Building. The 216-U-14 Ditch has received other

waste types which have varied over time and include:

• waste water from the 284-W Powerhouse

F-1 • chemical sewer waste from the U Plant

^" • cooling water from the U03 Plant, the 241-U-110 Condenser Tank and 271-U
Building

^ • 207-U Retention Basins

• evaporator condensate and cooling water from the 242-S Evaporator Building.

One report states 150,000 gal (570,000 L) of laundry waste water per day were
discharged to 216-U-14 Ditch. On August 6, 1986, about 800 gal (3,000 L) of 50 percent
reprocessed nitric acid was released to the 216-U-14 Ditch. The total release, which

included dilution water, was reported to be about 225,000 lb (100,000 kg) of corrosive

solution (pH<2.0) and 100 lb (45 kg) of uranium. This release is the same one reported for
° the 207-U Retention Basins because the basins discharge to the 216-U-14 Ditch.

!N
The ditch is partly overgrown by grass and aquatic plants. A minimum water level is

maintained in the ditch with water provided via a fire hydrant near the 242-S Evaporator
Building.

2.1.3.16 216-U-15 Trench. The 216-U-15 Trench is a 20 ft x 20 ft x 15 ft (6.1 in x 6.1 m
x 4.6 m) deep excavation opened in May 1957 and backfilled iinmediately after receiving
wastes. The 216-U-15 Trench is located 550 ft (170 m) north of 16th Street and 500 ft (150
m) west of the 271-U Building. The specific location is unknown and is not marked in
Figure 4 or on Plate 2. The trench was opened to receive about 7,000 gal (26,500 L) of
"interface crud" (Deford 1991), activated charcoal and diatomaceops earth containing about
one curie of fission products from 338-U Tank in the 276-U Solvent Storage Area. Reports
of disposed waste vary. One report indicates that 88,000 lb (40,000 kg) of hexone and
29,000 lb (13,000 kg) of tributyl phosphate were disposed and another source reports the
former material as "paraffin hydrocarbon." Waste was pumped to the trench through above-
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ground lines which were removed after the waste transfer operation was completed. This
trench is also denoted as Unplanned Release UN-200-W-125 (Deford 1991).

2.1.3.17 216-LT 16 Crib. The 216-U-16 Crib is south of 16th Street and midway between
Beloit Avenue and Cooper Avenue. The 216-U-16 Crib is a large, gravel-filled, drain-field-
type crib with no major structure. It is 62 ft (19 m) long, 191 ft (58 m) wide and 15 ft to 17
ft (4.6 in to 5.2 m) deep. Liquid wastes entered a 6.7 ft (2 m) square distribution box and
flowed into a pair of 8-in. (0.2-m) diameter polyvinyl chloride (PVC) header pipes which
form the north, east and west borders of the drain field. The bottom is filled with gravel to
a depth of 5 ft (1.5 m) covered with 1 mil (25 Ecm) reinforced polyethylene liner.

The 216-U-16 Crib received U03 Plant Steam and process condensate and chemical
sewer waste, 271-U Compressor cooling water, and U-Plant chemical sewer waste. By
1985, enough liquid waste had been discharged to the 216-U-16 Crib to cause a perched

Lr` ground water zone on top of a confining calcrete layer (discussed in Section 2.2.2.2.3, Plio-
Pleistocene Unit). The perched water moved north below the 216-U-1 and 216-U-2 Cribs
(Section 2.1.3.6) and mobilized uranium which entered the unconfined aquifer through
openings in the calcrete layer. Pump and treat techniques were used at the 216-U-1 and 216-
U-2 Cribs to treat 8,000,000 gal (30,000,000 L) of ground water (Baker et al. 1988).

2.1.3.18 216-U-17 Crib. The 216-U-17 Crib is an active site constructed in 1988 to replace
the 216-U-12 Crib which had received its maximum allowed inventory of radioactive wastes.
The 216-U-17 Crib partially lies across the Construction Surface Laydown Area which was

1 cleaned prior to construction of the 216-U-17 Crib. It is a drain-field type unit situated 18 ft
,(5.5 m) below the surface. It is covered with a 6 µm (0.25 mil) PVC membrane vapor

barrier and is backfilled with native soil.

cl The only waste discharged to the 216-U-17 Crib is U03 Plant process condensate steam
via a 6 in. (0.15 m) polyethylene drain pipe. A neutralization system maintains pH within a
range of 2.0 to 12.5 (see also Section 2.1.3.2, UO3 Plant).

2.1.3.19 241-U-151 and 241-U-152 Diversion Boxes. The 241-U-151 and 241-U-152
Diversion Boxes are active waste management units located northeast of the intersection of
Camden Avenue and 16th Street. The 241-U-151 Diversion Box measures 20 ft x 9 ft-x 17
ft (6.1 in x 2.7 in x 5.2 m), and the 241-U-152 Diversion Box is 28 ft x 9 ft x 17 ft (8.5 in
x 2.7 in x 5.2 m). The diversion boxes are concrete buried at a floor drains connected to the
241-U-301 Catch Tank.

The diversion boxes have been in use since 1946 and have passed high-level waste to
and from the 241-U Tank Farm (located outside the west boundary of the operable unit). In
1950, work performed on the 241-U-151 and 241-U-152 Diversion Boxes resulted in surface
contamination (Unplanned Release UN-200-W-6). One historical report mentions surface
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contamination in 1950 to a maximum observed dose rate of 20 mrads/hour. The ground was
covered with a foot of soil. No further information is available. Unplanned Release UN-
200-W-6 will be investigated as part of the Phase I RI.

2.1.3.20 241-UX-154 Diversion Box. The 241-UX-154 Diversion Box is an active waste
management unit located 50 ft ( 15 m) southeast of the U Plant and provides liquid waste
routing to the 241-WR Vault and various tank farms. It is a 52 ft x 6 ft x 11 ft (16 m x 1.8
m x 3.4 m) high concrete box with a floor drain connected to the 241-UX-302 Catch Tank
and is buried 11 ft (3.4 m) deep.

The diversion box drains through the floor drain to a catch tank 25 ft (8 m) southwest

of the diversion box. High-level process and decontamination wastes, passing between U
Plant and between other process facilities and waste management units, pass through the 241-

UX-154 Diversion Box.

2.1.3.21 241-UX-302 Catch Tank. The 241-UX-302 Catch Tank is an active waste

management unit located 25 ft (7.6 m) southwest of the 241-UX-154 Diversion Box. It

receives liquid wastes which may spill and drain through the diversion box floor drain. The

241-UX-302 Catch Tank is an 36 ft (11 m) long by 9-ft (2.7-m) diameter steel tank buried

about 4 ft (1.2 m) deep.

The 241-UX-302 Catch Tank probably began to be used about the same time
(approximately 1946) as the 241-UX-154 Diversion Box. The 241-UX-302 Catch Tank
likely received wastes leaked into the 241-UX-154 Diversion Box including high level

process waste.

^ 2.1.3.22 241-U-361 Settling Tank. The 241-U-361 Settling Tank is located southwest of U

t;• Plant. The 241-U-361 settling tank collected liquid wastes which were then routed to the

216-U-1 and 216-U-2 Cribs. The settling tank is a cylindrical structure of 6-in. (.15-m)

thick pre-stressed concrete. The tank is 20 ft (6.1 m) in diameter and 19 ft (5.8 m) deep.

From 1951 to 1957, the 241-U-361 Settling Tank collected liquid wastes. Between
1957 and 1967, uranium reportedly was discharged to the 241-U-361 Settling Tank, much of
which overflowed to the 216-U-i and 216-U-2 Cribs. The 241-U-361 Settling Tank
reportedly contains 27,500 gal (104,000 L) of sludge of an unknown plutonium content and
beta/gamma activity estimated at 2,125 Ci (1987 estimate) (Deford 1991).

In 1953 drainage from U Plant and U03 Plant overflowed the 241-U-361 Settling Tank

and 216-U-1 and 216-U-2 Cribs contaminating a surface area of approximately 50 ft2 (4.6

m2) (Unplanned Release UN-200-W-19). The.surface contamination will be addressed in the
Phase I RI under Unplanned Release UN-200-W-19.

1J
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2.1.3.23 241-WR Vault. The 241-WR Vault is near the east end of U Plant. The vault
was constructed in 1952 as part of the U Plant uranium recovery program. It is a 128 ft x
66 ft x 45 ft (39 m x 20 in x 14 m) deep underground concrete structure containing nine
50,000 gal (189,000 L) storage tanks and associated pumps, valves and agitators. These
tanks were used during U Plant operation (1952 to 1958) to store uranyl nitrate hexahydrate
for feed to the U Plant, temporary storage of recovered nitric acid and to hold tributyl
phosphate waste before routing it to B Plant cribs. After U Plant operations stopped, the
241-WR Vault was used to store nitric acid and thorium from REDOX Plant and PUREX
Plant. Nitric acid was transferred from these plants by railroad tank car and thorium was
transferred by truck. Nitric acid, uranyl nitrate hexahydrate, and tributyl phosphate wastes
were transferred to the vault by underground lines.

C., Contamination is reported to have occurred in the early 1960's when a tank overflowed
and filled its cell. The tank may have contained thorium wastes. When the tank was

w^ pumped out, it became buoyant in the spilled liquid and floated loose from its base, rupturing
r,. its lines, jumpers, and mechanical connections. A significant cleanup effort was required to

return the facility to service. No documentation of the cleanup effort is known (Deford
^ 1991).
fi..

2.1.3.24 2607-W-5 Septic Tank and Drain Field. The 2607-W-5 Septic Tank and Drain
Field was installed in 1944 and is an active site. The 2607-W-5 Septic Tank and Drain Field
is about 400 ft (122 m) west of the southwest corner of the 222-U Laboratory and receives
sanitary sewage from the U Plant, 222-U Laboratory, U03 Plant, and the 271-U Plutonium

^ Storage and Services Building. The site is comprised of an underground concrete septic tank.
^(30 ft x 13 ft x 11 ft; 9.1 in x 4.0 in x 3.4 in deep), two distribution boxes, and two drain

fields ("tile fields"). The current drain field dimensions are 136 ft x 100 ft (41 in x 30 m).
-- The drain field is backfilled to a depth of approximately 2.5 ft (0.8 m) below grade. The

drain field is easily recognized as a large rectangular depressed area. A similar abandoned
drain field is located west of the existing field in the 200-UP-2 Operable Unit. The rate of
sanitary waste and sewage discharged to the 2607-W-5 system is reported as 3,200 gal (12.2
m') per day.

2.1.3.25 2607-W-7 Septic Tank and Drain Field. The 2607-W-7 Septic Tank and Drain
Field was apparently installed in 1954 and is located about 250 ft (76 m) north of the
northeast corner of the U Plant. The 2607-W-7 site has been in operation since 1954 and,
still receives sanitary waste water and sewage from the U Plant. The specific location of the
drain field is not documented and would need to be determined during the Phase I RI. The
rate of sanitary and sewage discharged to 2607-W-7 Septic Tank and Drain Field is reported
as 269 gal (1.02 m3) per day.

2.1.3.26 Burial Ground/Burning Pit. According to Baldridge (1959), in a report titled
"Unconfined Underground Radioactive Waste and Contamination in the 200 Areas - 1959,"

^
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contamination was discovered in the Spring of 1950 in the "old burning ground" (hereafter
referred to as the "Burning Pit" so as not to confuse it with another burning ground to the
northeast of the 200-UP-2 Operable Unit) located approximately 1,500 ft (460 m) east of U
Plant. The area is described as having been 150 ftZ (14 m2) contaminated to a maximum

dose rate of 45 rads/hr at 2 in. depth. Contaminated coveralls and contaminated soil are
reported to have existed at the site. This area was later covered with about 10 ft (3.0 m) of
"clean earth" and posted with "Underground Contamination" signs. Upon covering the area
it was called the "Burial Ground." Hence the "Burning Ground" (or "Burning Pit") and
"Burial Ground" included in the Phase I RI are not separate sites and the location for
investigation is called the "Burial Ground/Burning Pit".

The 200-UP-2 Operable Unit Technical Baseline Report (Deford 1991) states that

--- known contaminated material was removed (probably in 1950) and the areas are no longer
classified as a radiation zone. The signs for the Burning Ground no longer exist.

2 M 2.1.3.27 Unplanned Releases. Seventeen unplanned releases are included in the 200-UP-2

Operable Unit RI/FS. Information available on the unplanned releases is from the WIDS
sheets. No specific waste inventories are available for the unplanned releases except for two.
Unplanned release UN-200-W-125 is the same as the waste management unit 216-U-15
Trench and Unplanned Release UN-200-W-138 is a release that occurred in the 216-U-7
French Drain. Information on the unplanned releases in summarized in Table 1. Although

". ' unplanned releases will be added to the RI process upon listing in the WIDS database.

2.1.3.28 Process Lines and Encasements. Process lines pass through the unit and have

-- been essential to the operation of U Plant, U03 Plant, 241-WR Vault, and related tank farms.

_ They are not among specific facilities listed in the operable unit report, however, and are not
currently included in the operable unit, although it is planned to run integrity tests in those

cs+ lines that feed waste management units (see Figure 4). The waste management units and
unplanned release locations included in the Phase I RI are based on the WIDS database.
Should additional sites become part of the WIDS database, they can be included in the RI in
the future.

Process lines (also referred to as transfer lines or process sewer lines) connect the

major process facilities with each other and with their waste handling facilities. Most are

3-in. (76-mm) diameter stainless steel pipe with welded joints. Major process line groupings

are enclosed in steel reinforced concrete encasements. Nearly all are below grade, some as

deep as 15 ft (4.6 m). A few lines which pass between adjacent facilities are elevated above

ground on wooden poles.

Encasements are concrete fixtures designed to protect from one to seven buried process

lines. The encasements vary in width, depending on the number of lines contained. The

base portion is made of steel reinforced concrete which was formed and poured in place.
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Table 1. Description of Unplanned Releases". Page 1 of 4

Unplanned
Release No. Location Date Reported Waste-Related History

UN-200-W-6 Adjacent to 241-U-151 and 241-U-152 Spring 1950 • Work done on the 241-U-151 and 241-U-152 Diversion Boxes
Diversion Boxes resulted in contamination.

• Unknown beta/gamma with max dose rate of 20 mr/h at surface.
• Covered with 0.3 m of clean soil.
• Area delimited with rope and radiation zone signs.

UN-200-W-19 Near 241-U-361 Settling Tank and 216- Spring 1953 • Drainage overflowed from U Plant (tributyl phosphate) and U03
U-1 and 216-U-2 Cribs Plant.

• Organic waste and cell drainage with readings to 11.5 R/h at
80 mm.

• Site area is approximately 5.0 m2.
• Decontamination attempted, then backfilled. 0

0
UN-200-W-33 27 m east of UO3 Plant March 1955 • A flange leak in the C-5 condensate line caused contamination of

about 0.3 m2 Z
• Top 0.10 m of soil removed and filled with clean soil. a^
• Removed from radiation zone status in December 1970.

UN-200-W-39 Southeast of U03 Plant March 1954 • Uranium leak at U03 Plant.
• Less than 0.02 Ci/m'
• Contamination buried in a trench (15 m x 3 m x 1 m) and covered

with 1 m of soil.
• Area removed from radiation zone status in July 1972 and is now

under the 224-UA addition.

UN-200-W-46 Z and U Plant Areas January 21, 1958 • Burial operation of an H-2 centrifuge from REDOX resulted
in spotty contamination in the Z and U Plant areas.

• Contamination on all outside horizontal surfaces.

UN-200-W-48 U Plant railroad crossing July 9, 1958 • Leakage from a contaminated jumper in transit.
• Unknown beta/gamma - readings to 9 R/h.
• Approximately 93 m2

WHC/3-91/00682A
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Unplanned
Release No.

UN-200-W-55 U03 Plant asphalt loading ramp and April 12, 1960 • A broken loading hose caused 1.3 metric tons of uranium powder to
nearby roadway spill.

• Most powder swept up and placed into drums, remainder washed off
asphalt onto ground surface.

UN-200-W-60 Area extending (69m) along U Plant Febraary 25, • A defective transfer box containing PUREX equipment was
railroad cut from tunnel door 1966 contaminated.

• Contamination was isolated and cleaned.

UN-200-W-78 South of U03 Plant storage area August 21, 1970 • A spill of U03 powder from a loading pallet contaminated a 4 m2
area

• Up to 20,000 cts/min.
• Contaminated soil was removed.

UN-200-W-86 200-West Area environment, October 27, 1981 • Contaminated pigeon feces containing 1Cs, "7Cs, 9°Sr, and106Ru.
specifically around U Plant and the (date • Readings from 10,000 dis/min beta/gamma to 40 mr/h.
204-S Basin (outside the northwest unit contamination • Note: not located on Figure 2-1 due to non-specific location.
boundary) was documented) • Radioactive contamination has been removed to background levels;

north 204-S Basin was decontaminated to background levels.
• Affected area around U Plant was chained off and posted as a

radiation area.

UN-200-W-101 Northeast end of U Plant March 1957 • Reclaimed acid containing 90Sr fission products to about 1 Ci spilled
onto the ground.

• Approx. area is 27 m x 20 m x 1 m.
• 1967 - approx. 1,800 m2 behind U Plant was covered with tar to

reseal an area of old decomposed tar seal; "soil sterilizing" agent
was applied prior to resealing.

Location Date Reported Waste-Related History

C7
0
m
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Table 1. Description of Unplanned Releases".
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Page 3 of 4

Unplanned
Release No. Location Date Reported Waste-Related History

UN-200-W-101

UN-200-W-111

UN-200-W-112

ro

w
UN-200-W-117

UN-200-W-118

• September 1976-surface contamination up to 300 ct/min.
• 'Sr identified as the active isotope.
• Area covered with 80 mm of sand and gravel.
• Radiation surveillance performed in May 1988 detected no surface

contamination.

South side of 207-U Retention Basins, After 1952 • Approximately 21 m' of sludge scraped from bottom of south basin
within 3 m of the wall was put into a 12 to x 4.5 m x 3 m deep trench.

• Areas of contamination up to 2 mr/h (1989).
• Sludge was covered with 1.2 m of clean fill.

North side of 207-U Retention Basins After 1952 • Approximately 21 m' of sludge scraped form bottom of north basin
within 3 m of wall was put into a 12 m x 4.5 m x 3 m deep trench.

• No surface contamination detected in a 1989 survey.
• Sludge covered with 1.2 m of clean fill. 9

Ground along railroad cut northeast of Mid 1950s • Contaminated liquid and particulate matter dropped from railroad
U Plant (occurrence) can servicing the U Plant.

(Established as • Designated as a radiation zone, but has since been released as
an unplanned contamination has decayed to background levels.
release site in
September 1980)

Railroad spur about 15 at northwest of 1960-1972 • Drippings and spills from the reclaimed nitric acid unloading stations
U plant in the 211-U Chemical Tank Farm.

• Windborne particulate spread to ground surface outside concrete
unloading station.

• Designated as a radiation zone, but has been released as
contamination has decayed to background levels.

3
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Table 1. Description of Unplanned Release?.

^ ^' a S

Page 4 of 4

Unplanned
Release No. Location Date Reported Waste-Related History

UN-200-W-125y 170 m north of 16th St. and 150 on May 1957 • A trench opened to receive about 26,500 liters of "interface crud,"
west of 271-U Building activated charcoal, and diatomaceous earth containing about 1 curie

of fission products from the 388-U Tank in the 276-U Solvent
Storage Area.

• Nature of waste is unclear: one source reports 8,200 kg of hexone
and 2,700 kg of tributyl phosphate; another sounce reports the
former material as paraffin hydrocarbon.

• Backfilled immediately after use.

UN-200-W-138" Near northeast comer of U Plant June 1953 • Uranyl nitrate hexahydrate solution containing estimated 140 kg of
uranium overflowed to the U Plant vessel vent blower pit onto the
ground through the 216-U-7 French Drain.

1/ All unplanned releases reported are liquid mixed waste (except UN-200-W-86).
2/ Same as waste site 216-U-15 Trench (See Section 2.2.13).
3/ As stated in the Technical Baseline Report (Deford 1991): "Confusion exists concerning the relationship between 216-U-7 French Drain and unplanned

release UN-200-W-138. UN-200-W-138 describes a spill of about 3001b (140 kg) of uranium, in uranyl nitrate hexahydrate form, into the 'vessel vent
blower pit' and through its floor drain into the 216-U-7 French Drain." A drawing shows that the 216-U-7 French Drain is connected to the U Plant
Counting Box, not to the blower pit, and the blower pit drains to Tank 1 in the 241-WR Vault. Until resolved, it should be assumed that 140 kg (300 lb)
of uranium was introduced to the soil through the 216-U-7 French Drain.

W
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Separate channels are sometimes provided for each process line, and the lines are raised from
the encasement bottom by steel spacers. Steel plate of various design was sealed in place
over the process line channels to form a water tight seal. A steel reinforced concrete upper
portion, or encasement lid, was then sealed in place to form a second water tight seal and
further protect the process lines. Riser pipes were provided to allow sampling of the interior
of the encasement for contamination which might result from process line leakage.

Encasements protect multiple process lines running between S, T, and U Plants and the
241-S, T, and U Tank Farms. Diversion stations at the three tank farms and at U Plant
permit routing of process fluids to the different lines (Deford 1991).

2.1.4 Waste-Generating Processes

.r5
The primary waste generating processes in the 200-UP-2 Operable Unit are associated

with the operation of U Plant and its ancillary support facilities. The operations in the U
c. , Plant complex included uranium reclamation, uranyl nitrate calcination, and decontamination

and reclamation of process equipment.

^ The U Plant was originally designed as a bismuth phosphate facility but was not
operated in that manner since B and T Plants had enough capacity to meet plutonium
production requirements. The U Plant complex was converted in 1952 to support a uranium
recovery process. The process was designed to use an organic solvent to extract uranium
from waste from the bismuth phosphate process.

Bismuth phosphate waste sludges were sluiced from underground 1 million gallon
(3,800 m) single-shell tanks in both 200 West and 200 East Areas. The sludges were
transferred to U Plant where they were dissolved with nitric acid. The uranium in the
acidified feed was separated from the bulk of the fission products and small amounts of
plutonium in the solvent extraction process. The solvent extraction process used a light
phase solvent, tributyl phosphate in a kerosene (paraffin hydrocarbon) diluent, to extract the
uranium from the aqueous phase in counter-current extraction columns. The aqueous phase
waste stream from the solvent extraction process was neutralized with sodium hydroxide and
transferred to cribs in the 216-B Crib complex. The uranium from the organic phase was
stripped with nitric acid and then concentrated to a uranyl nitrate hexahydrate feed to the
UO3 Plant.

Within the extraction process an evaporator condensate stream containing radioactive
and chemical contaminants was generated in evaporators which concentrated process
solutions. An off-gas stream containing radioactive and chemical contaminants was also
generated in the evaporation process and the vessel vent system. A steam condensate stream
was produced from heating of process equipment and tanks. The steam condensate stream

4p was generally uncontaminated. Cooling water from evaporator condensers and process
equipment are additional sources of uncontaminated waste. An additional stream source of
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waste was from spillage of process liquids within the plant. Sumps collected spilled liquids
and other cell drainage and discharged the materials to the cribs.

The organic solvents from the extraction process were transferred to the 276-U Solvent
facility for treatment and makeup. The solvents were cleaned in a carbonate scrub process
and returned. A carbonate scrub solution waste was generated which also contained sludge
materials (soils and materials picked up during processing) cleaned from the solvents and
discharged to the cribs. Spent solvents were also a part of this waste stream. The
concentrated uranyl nitrate hexahydrate stream was sent to the U03 Plant for conversion to
UO; by calcination. A process waste stream was generated which included the condensate
recovered from the calcining process. Uncontaminated cooling water was generated in the
process waste condensers. An off-gas waste stream was also generated from the calcining
process. Similar waste streams were generated from both operations supporting the uranium
recovery operations in the 1950's and PUREX operations in later years.

re-, The off-gas for the U Plant system was exhausted through the 291-U Stack sand filter
and stack. Drainage water from the stack likely contained contaminants from the exhaust
gases. The drainage water was disposed of to cribs.

Radioactive contaminated solid waste was generated in the U Plant complex which
include used equipment, rags, used gloves, and other items from day-to-day maintenance and
operations. Solid waste was buried in the 200 Areas in other operable units.

The 222-U Laboratory supported operations at the U Plant complex and other 200 Area
facilities with laboratory services. A liquid waste stream was generated from the laboratory
facility which included sample disposal waste and hood and hot cell cleanup waste.

- Sampling and testing equipment, gloves, empty containers and other materials were buried as
p., solid waste.

Cold (unirradiated) waste containing chemical contaminants was generated from cold
startup of U Plant shortly after conversion to the tributyl phosphate solvent extraction process
and was buried in the 216-U-5 and 216-U-6 Trenches. After shutdown of U Plant, some
equipment and facility decontamination and reclamation activities occurred. Decontamination
liquids from these activities were transferred to the cribs for disposal.

Waste generated in the 241-U Tank Farm (located just west of the operable unit
boundary) were also disposed of in the 200-UP-2 Operable Unit. The waste was condensate
from Tanks 241-U-104 and 241-U-110 in U Farm. Heat generation was sufficient to
vaporize the aqueous waste solutions in the tanks. The off-gas vapor from the tanks was
condensed and disposed of in a French drain.

•
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2.1.5 Interactions with Other Operable Units

As shown on Figure 2, the 200-UP-2 Operable Unit is bordered on the north, west and
south by other operable units within the 200 West Area. These other operable units may
contribute contamination to the 200-UP-2 Operable Unit and must be considered when
evaluating contaminant sources during the RI/FS. For example, the 241-U Tank Farm (200-
UP-3 Operable Unit) is located just outside the west boundary of the 200-UP-2 Operable
Unit and is a likely contaminant source for ground water under the 200-UP-2 Operable Unit.
Soils and vegetation are known to be contaminated immediately east of the Tank Farm within
the 200-UP-2 Operable Unit (Schmidt et al. 1990). The approach for the ground water
investigation in the RI considers the possibility of contamination entering the unit from
sources upgradient of 200-UP-2 Operable Unit waste management units and migrating offsite

C'-1 beyond the boundaries.

.^.
2.1.6 Resource Conservation and Recovery Act Site Interactions

c

r^ 2.1.6.1 Resource Conservation and Recovery Act Treatment, Storage and Disposal
Units. Appendices B and C of the Tri-Party Agreement (Ecology et al. 1990) list RCRA
TSD facilities on the Hanford Site which have entered interim status and, thus, will require
final permitting or closure. Within the geographical extent of the 200-UP-2 Operable Unit
there are two facilities which fall into this category: the 216-U-12 Crib and the 2727-WA
SRE Sodium Storage Building.

..,^
The 216-U-12 Crib is the only RCRA TSD facility included for investigation in the

RI/FS for the 200-UP-2 Operable Unit. The crib was identified as a RCRA TSD facility
because of the disposal of corrosive (pH < 1) U03 process condensate wastes. The crib is
not active and is planned to be closed. The Closure Plan/Post-Closure Plan is scheduled for
submittal by November 1994 (Table D-18 of the Tri-Party Agreement). The remedial
alternative selected by the FS will be consistent with closure requirements for this facility.

All others on the list of facilities for investigation in the 200-UP-2 Operable Unit RI/FS
are considered CERCLA past practice facilities according to the Tri-Party Agreement.

The 2727-WA Sodium Reactor Experiment (SRE) Sodium Storage Building is a
prefabricated metal storage shed. A petition has been made to withdraw the Part A
Application for this facility. None of the RI/FS activities are anticipated to interfere with the
function or permitting of this facility.

2.1.6.2 Resource Conservation and Recovery Act Past Practice Units. By definition in
the Tri-Party Agreement, there are no RCRA past practice units in the area of the 200-UP-2
Operable Unit.

i
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2.2 PHYSICAL SETTING

The following sections describe the topography, geology, hydrogeology, surface
hydrology, meteorology, environmental resources, and human resources relative to the
200-UP-2 Operable Unit.

2.2.1 Physiography and Topography

The Hanford Site is within the Central Plains and Yakima Folds physiographic regions
within the Columbia Basin and subprovince (Figures 6 and 7). The general physiography is
low-relief plains with a few basaltic ridges that rise above the plains in the western portion of
the Hanford Site, i.e., Gable Mountain, Umtanum Ridge, Yakima Ridge, and Rattlesnake

t" Hills. The basaltic ridges are a result of tectonic activity forming a series of folds (Section
2.2.2.1.1). The Pasco and Quincy Basins are two major topographic and structural basins
within the Central Plains region. The Hanford Site is within the Pasco Basin (Figure 8).^r.

Existing surface topography is a result of two principal geomorphic processes:

^ • Cataclysmic flooding - During the late Pleistocene (ending approximately 13,000
years ago), ice dams in western Montana and northern Idaho were breached
resulting in immense flooding across eastern and central Washington. The
scouring action of such huge volumes of released water caused what is known
today as the channeled "scabland." Landforms resulting from the flooding
include flood channels, giant current ripples, and flood bars (Last et al. 1989).

, • Eolian activity - After the Pleistocene flooding, local winds reworked the finer
sediments, creating some dunes in the Central Plains and loess (wind-blown silt)
around the margins of the Pasco Basin. According to Last et al. (1989), there are
no dune sands within the boundary of the 200 West Area, although windblown
silts are continually reworked.

The 200 West Area is on a prominent terrace (Cold Creek Bar) formed during the late
Pleistocene flooding. Cold Creek Bar trends generally east to west and is essentially bisected
by a flood channel that trends north to south. This terrace drops off rather steeply to the
north and northwest with elevation changes between 50 and 100 ft (15 and 30 m).

The topography of the 200 West Area is generally flat (Figure 7). The elevation in the
vicinity of the 200-UP-2 Operable Unit ranges from approximately 720 ft (219 m) in the
eastern part of the unit to about 670 ft (204 m) above mean sea level (msl) in the western
part and inclines toward the 216-U-14 Ditch in the western part of the operable unit. A
detailed topographic map of the operable unit is provided as Plate 2. There are no natural
surface drainage channels within the 200-UP-2 Operable Unit.
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Figure 7. Geomorphic Units Within the Central Highlands and Columbia Basin Subprovinces. •
(Source: Last et al. 1989)
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2.2.2 Geology

The geology of the 200-UP-2 Operable Unit is summarized in this section. Section
2.2.2.1 discusses the regional setting and Section 2.2.2.2 presents characteristics specific to
the 200-UP-2 Operable Unit.

2.2.2.1 Regional Geology. A summary of regional geological characteristics of the Pasco
Basin and the Hanford Site is presented below in sections describing the structure (Section
2.2.2.1.1) and stratigraphy (Section 2.2.2.1.2) of the Hanford Site.

2.2.2.1.1 Geologic Structure. The Hanford Site occurs in a region that is relatively
tectonically stable (e.g., compared to the Puget Sound Region), with the last period of active

t^ folding occurring in the late Miocene (5 to 24 million years before present) and early
,N- Pliocene (2 to 5 million years before present). Presently, the area exhibits some seismic

activity and geodetic surveys indicate the area is currently undergoing a low to average rate
of deformation (DOE 1988a). During this period the Columbia River Basalt Group was
folded into a sequence of anticlines and synclines known as the Yakima Fold Belt (Figures 8
and 9). The 200 West Area is on the north limb of the Cold Creek Syncline.

The Pasco Basin is bounded on the north by Saddle Mountain; on the west by the
Umtanum Ridge, Yakima Ridge, and the Rattlesnake Hills; on the south by a series of
anticlines which merge with the Horse Heaven Hills; and on the east by a broad monocline
locally referred to as the Jackass Mountain Monocline.

2.2.2.1.2 Regional Stratigraphy. The principal geologic units underlying the Pasco
, Basin (from oldest to youngest) are:

0' • Columbia River Basalt Group - comprised of Miocene basalt flows.

Ellensburg Formation - Miocene age, comprised of sedimentary rocks interbedded
with the Columbia River Basalt Group.

Ringold Formation - late Miocene to Pliocene, overlies Columbia River Basalt
Group, categorized into four units: basal Ringold (sandy gravel and fine sand,
silt and clay); lower Ringold (clay, silt, and sand); middle Ringold (thick
sequence of sand and gravel); upper Ringold (discontinuous fine sand, silt and
clay).

Plio-Pleistocene Unit - overlies the Ringold in the western Pasco Basin,
comprised of basaltic gravel, and a caliche-rich paleosol that developed on top of
the Ringold erosional surface.

0
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Early "Palouse" Soil - overlies the Plio-Pleistocene unit in the Western Pasco
Basin and is comprised of fine-grained eolian sand to silt.

Hanford formation - upper stratigraphic units within the Pasco Basin, comprised
of mainly glaciofluvial sediments. The Hanford formation is comprised of two
main facies (a coarse-grained sequence and a finer-grained slack-water sequence).

Holocene sediments - relatively thin surficial deposits of eolian sand, loess,
alluvium, and colluvium discontinuously overlying the Hanford formation.

These units are discussed in greater detail in Section 2.2.2.2, Site Geology.

2.2.2.2 Site Geology. All the units described in Section 2.2.2.1.2 (Regional Stratigraphy)
are present in the 200 West Area. Their presence beneath the 200-UP-2 Operable Unit is
less well characterized because of the lack of drilling in this unit, especially in the eastern
portion.

n_
In this section, geologic characteristics of the 200 West Area and specifically the

vicinity of the 200-UP-2 Operable Unit are discussed. Thickness of the sedimentary units
overlying basalt bedrock is shown by isopach (equal thickness) maps (from Last et al. 1989).
The contours of the top surface of the units is also shown on individual figures for each unit.
The "top-of-unit" maps show the geometric configuration of the unit surface (now buried by
later deposits) by contour lines passed through points of equal elevation above or below mean
sea level. The elevation of the top of the unit is indicated on the map at each boring where

" it was recognized and logged. Question marks next to a boring location indicate the unit is
_ not present or the contact (top of unit) was not reported by the geologist or driller.

V7' The isopach maps and top-of-unit maps are based on previous borehole drilling logs
and absence or presence of some units on the maps may depend on the availability, accuracy,
and detail of the original boring logs. Where the units are not reported the maps depict
"extent of defining upper contact." Units on the isopach and top-of-unit maps have been left
in English units as on the original figures from Last et al. (1989).

Two cross-sections have been prepared based on information in Last et al. (1989).
Locations of the cross-sections are shown on Figure 10. Figure 11 depicts a generalized
west-to-east cross-section (A-A') beneath the 200 West Area and Figure 12 depicts a
generalized north-south cross-section (B-B').

2.2.2.2.1 Columbia River Basalt Group. The Columbia River Basalt Group is
composed of many basalt flows of Miocene age (Last et al. 1989). The basalt layers are
reported to be over 10,000 ft (3,000 m) deep in the Pasco Basin. The Ellensburg Formation
is comprised of sedimentary rocks interbedded with the Columbia River Basalt Group. The
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Elephant Mountain Member of the Saddle Mountain Basalt Formation is the most recent
basalt flow of the Columbia River Basalt Group in the western Pasco Basin and is reported to
underlie all but the southeast portion of the Hanford Site (DOE 1988a). The Columbia River
Basalt Group has been deformed, mainly by north-south compressional forces, forming the
broad basins and east-west trending ridges. The 200 West Area is on the north limb of a
syncline (Figure 8). Top of the basalt bedrock is depicted in Figure 13.

2.2.2.2.2 Ringold Formation. The late Miocene to Pliocene Ringold Formation
overlies the Columbia River Basalt Group and consists of sand, silt, clay, and gravel. Total
reported thickness of the Ringold Formation in the 200 West Area is 350 ft to 420 ft (107 in
to 128 m). Beneath the Hanford Site, the Ringold Formation is comprised of four main units
identified by Tallman et al. (1979) and Meyers and Price (1979) in the Pasco Basin. These

0` four units were refined by DOE (1988a) in the west-central portion of the Hanford Site. The
units of the Ringold Formation are (from oldest to youngest): basal Ringold, lower Ringold,
middle Ringold, and upper Ringold. These units are described below and overlying units are
discussed in following sections.

• Basal Ringold - The basal Ringold unit is comprised of two lithofacies: (1) a
basal coarse-grained facies of sandy gravel to gravelly sand overlain by (2) a
fine-grained facies of sand and fines (silt and clay). The fine-grained facies
becomes finer-grained upward and is overlain by the lower Ringold or capped by
a well-developed, clay-rich, paleosol. The basal Ringold coarse-grained facies
thickens from approximately 20 to 90 ft (6.1 to 27 m) to the south-southwest
toward the axis of the Cold Creek Syncline (Figure 14). The top of the basal
Ringold coarse-grained facies is shown in Figure 15. The fine-grained facies is

^. thickest along a narrow band in the central 200-West Area (Figure 16) and is
not known to be present beneath the eastern half of the 200-UP-2 Operable Unit.
The top of the basal Ringold fine-grained facies is shown in Figure 17. Beneath
the 200-UP-2 Operable Unit the coarse-grained facies is not well defined (see
description of Middle Ringold below).

Lower Rinizold - The lower Ringold is comprised of clay, silt, and fine sand,
with local lenses of gravel that overly the fine-grained facies of the basal Ringold
unit. The lower Ringold is thickest (about 40 ft, 12 m) in the southwestern
portion of the 200 West Area, thins northward and eastward and pinches out in
the eastern portion of the 200 West Area (Figure 18). The surface of the top of
the lower Ringold is shown in Figure 19. In the vicinity of the 200-UP-2
Operable Unit, the lower Ringold is not identified east of U Plant. The basal and
lower Ringold units generally have dips similar to the underlying basalt (toward
the middle of the syncline, or basin), apparently because the compressional forces
forming the folds in the basalt continued during Ringold deposition.

0
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Figure 13. Top of Basalt Beneath the 200 West Area.
(Source: Last et al. 1989)
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The lower Ringold unit and the fine-grained facies of the basal Ringold may act as a
confining layer (aquitard) with maximum thickness (72 ft, 22 m) southwest of the 200 West
Area (Figure 20). The confining layer is not reported in the eastern half of the 200-UP-2
Operable Unit. Hydraulic conditions (head, conductivity, and continuity) are not well
understood presently.

Where these low permeability layers are thin or missing, it has not been possible to
differentiate between the middle Ringold (described below) and the basal (coarse-grained
facies) Ringold unit because of similar texture and mineralogy. Also, where the confining
layers are absent, the unconfined aquifer would include the basal Ringold unit and the middle
Ringold.

to • Middle Ringold - The middle Ringold unit is a thick sequence (250 ft, 76 in or
more in the 200 West Area) of semi-consolidated sand and gravel with lenses of
sand and clay (Figure 21). Available information in the western part of the 200-
UP-2 Operable Unit indicates the middle Ringold is approximately 290 ft (88 m)
thick at this location. The true thickness of the middle Ringold is uncertain
where the lower Ringold and/or fine-grained facies of the basal Ringold are
missing. The surface of the top of the middle Ringold is shown on Figure 22.

The water table beneath the 200-UP-2 Operable Unit is found within the middle
Ringold unit forming an unconfined aquifer. Ground water may occur under confined
conditions in the basal Ringold (coarse facies) when the lower Ringold and/or fine-grained
basal Ringold is present. In the Hanford Site, the middle Ringold is overlain by the upper

-- Ringold unit, the Plio-Pleistocene unit, the early "Palouse" soil, and the Hanford formation.
The units are not all laterally continuous and may not all be present above the Middle
Ringold.

cr
Unner Ringold - The upper Ringold unit is comprised of fine sands and mud and
is discontinuous across the 200 West Area. In the 200 West Area the upper
Ringold is thickest (up to 35 ft, 10.7 m) along the west portion of the north
border (Figure 23). The upper Ringold is not reported within the 200-UP-2
Operable Unit except at a point midway between U Plant and the southern
boundary where a thickness of 37 ft (11 m) is reported. The surface of the top of
the upper Ringold is shown in Figure 24.

2.2.2.2.3 Plio-Pleistocene Unit. The Plio-Pleistocene unit overlies the Ringold
Formation in the western Pasco Basin. The unit is reported to be comprised of two main
facies: (1) a basaltic gravel (sidestream deposition of material derived from adjacent ridges)
and (2) a caliche-rich paleosol (calcrete) that developed subaerially on top of the Ringold
erosional surface (DOE 1988a). The Plio-Pleistocerie unit is thickest (approximately 60 ft,
18 m) along the northern boundary of the 200 West Area and appears to range from about 6 •
ft to 20 ft (1.8 in to 6.1 m) thick in the vicinity of the 200-UP-2 Operable Unit, thinning to
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the east (Figure 25). Last et al. (1989) reports that in the northern part of the 200 West
Area a relatively uncemented sand lens reportedly divides two calcrete layers. Elsewhere,
only a single massive calcrete layer is noted. The calcrete layer under the 200-UP-2
Operable Unit is most likely a single massive layer.

The Plio-Pleistocene unit appears to represent a continuous low-permeability layer
beneath the 200 West Area. The lower contact with the Ringold Formation is gradational
and is somewhat controlled by the depth of weathering.

The top of the Plio-Pleistocene paleotopographic surface reportedly inclines
approximately 1.5 degrees to the southwest in the northern portion of the 200 West Area, but
flattens out and becomes more undulatory to the south. In the vicinity of the 200-UP-2

Sw? Operable Unit the paleotopographic surface inclines to the southeast (Figure 26). It is
important to note that the caliche-rich paleosol has the potential to perch and divert

^ infiltrating water.

2.2.2.2.4 Early "Palouse" Soil. The early "Palouse" soil unit is fine-grained eolian
d Pr sand to silt (loess) that locally overlies the Plio-Pleistocene unit described above. The early

"Palouse" soil has been mapped in the western part of the Pasco Basin and is reported to be
present in all but the northeastern corner of the 200 West Area where it apparently pinches
out against the Plio-Pleistocene unit (Figure 27) (DOE 1988a). The early "Palouse" soil is
thickest in the southeastern portion of the 200 West Area (approximately 30 ft, 9 in thick).
Within the 200-UP-2 Operable Unit, the thickness of the early "Palouse" soil ranges from
approximately 15 to 27 ft (4.6 to 8.2 m), thinning to the north. The contour of the top of

-- the early "Palouse" soil is shown in Figure 28.

^ 2.2.2.2.5 Hanford Formation. The upper stratigraphic units in the Pasco Basin are
G% mainly glaciofluvial sediments informally referred to as the Hanford formation. These

sediments were deposited during episodes of catastrophic flooding associated with failures of
ice dams in western Montana and northern Idaho during the late Pleistocene epoch (Baker et
al. 1988) (see also Section 2.2.1, Physiography and Topography). The last major flooding
has been dated at about 13,000 years before present, based on the age of the Mt. St. Helens
ash associated with the deposits (Mullineaux et al. 1978). The Hanford formation ranges in
thickness from approximately 150 ft (46 m) along a narrow zone in the western portion of
the 200 West Area to less than 20 ft (6.1 m) along the northern boundary (Figure 2-29).
Within the 200-UP-2 Operable Unit, the thickness of the Hanford formation ranges from
approximately 113 ft to 160 ft (34 to 49 m), thinning toward the northwest. The Hanford
formation is comprised of essentially two facies: (1) a coarse-grained sequence called the
Pasco gravels (coarse sand, gravelly sand, and/or sandy gravel deposited in the main flood
channels); and (2) a slack-water sequence of finer-grained sediments known as the Touchet
Beds member (possibly deposited during earlier, less intense floods).
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The basal slack-water sequence of the Hanford formation has similar texture to the
early "Palouse" soil but has lower calcium carbonate content and has laminated sedimentary
features. The basal slack-water sequence is thickest (up to 75 ft, 23 m) in the southeastern
part of the 200 West Area (Figure 30). The surface of the basal slack-water sequence is
shown in Figure 31.

Figure 30 also depicts where latest episode(s) of flooding creating channels. One
paleochannel trends north-south and lies under Z Plant and U Pond. The upper
coarse-grained sequence of the Hanford formation fills this ancient channel. A second
channel that trends southeast (Figure 30) may have split off the buried north-south channel,

CT, but it was apparently not filled with the coarse-grained sequence.

The overlying coarse-grained sequence of the Hanford formation was deposited from
^ the latest catastrophic flooding which formed the present network of flood channels north of

the 200 West Area. The coarse-grained sequence is thickest where the most recent flood
channels occurred (Figure 32). The coarse-grained sequence generally ranges from 23 to 75
ft (7.0 to 23 m), thinning to the northwest. A possible paleochannel trends northwest to
southeast beneath U Plant (Figure 32).

2.2.2.2.6 Holocene Sediments. Holocene sediments are relatively thin (less than 10
ft, 3 m) surficial deposits of eolian sand, loess, alluvium and colluvium discontinuously over

4
the Hanford formation.

2.2.3 Hydrogeology

The hydrogeology of the 200 West Area is summarized in this section and where
sufficient data exists some interpretations of the hydrogeology beneath the 200-UP-2
Operable Unit are presented.

2.2.3.1 Hydrogeology of the Hanford Site. Geologic structures and stratigraphy have a
major influence on hydrogeology in the Pasco Basin. Both confined and unconfined aquifers
occur at Hanford. Aquifers in the basin occur in both the basalt and overlying sediments.
These include perched aquifers, a main unconfined aquifer in the sediments and multiple
confined aquifers in interbeds of the Columbia River Basalt Group. The unconfined aquifer
is part of a flow system local to the Pasco Basin, as are the uppermost basalt interbed
aquifers (Gephart et al. 1979) Confined- to semi-confined aquifers of more limited extent
also occur in the sediments of the Pasco Basin. These confined zones are generally located
within the local flow system, between the unconfined aquifer and the underlying basalt
surface.

•
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2.2.3.1.1 Existing Wells. According to a search of the Westinghouse Hanford
Geosciences Group database there are 46 ground water monitoring wells located within the
200-UP-2 Operable Unit. In addition, there are 90 more (for a total of 146) that are within
1,000 ft (305 m) of the limits of the operable unit boundaries (within Hanford Site
coordinates West 77000 to 70000, North 35000 to 42000). These wells have been located by
their coordinates on Plate 2.

Information presently available about these wells is set out in Table 2. The data in the
table have generally been compiled from the Westinghouse Hanford Geosbiences Group
database, Hanford Wells (McGhan 1989), and written communications from Westinghouse
Hanford personnel. The data include entries which are questionable based on comparisons
with other entries, and much of this information will therefore require confirmatory
investigations during the first activities of the RI. Some of the questions which have arisen

^ about the data are discussed in the description of the data in the following paragraphs.

The columns in Table 2 present the following:

• Well Name: the 299- (or 699-) prefix of the name has been shortened to 2- (or
6-)

,, • West and North coordinates: well coordinates in 200 Area coordinate system;

:'3. • "in OU": Y if the well is in the 200-UP-2 Operable Unit

T • "Use": filled in where use has been demonstrated. Abbreviations include "U"
- for ground water wells in the main unconfined aquifer (sampled, or water levels

measured), "R" for RCRA wells, "P" for perched water, "V" for vadose zone,
and "C" for (possibly) confined aquifers

• Casing elevation: in feet above mean sea level. Generally obtained from
McGhan (1989), supplemented from Kasza et al. (1990)

• Ground water elevation in June 1990 (Figure 33): from Kasza et al. (1990),
supplemented in a few instances from the Westinghouse Hanford Geosciences
Group ground water elevation data base

• Diameter: casing diameter in inches

• Total Depth: depth of well, in feet

• Screen Depths, Top and Bottom: screened section of well. These data conflict in •some cases with total depth which should be greater than or equal to bottom ofscreen
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Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

in
Well West North OU

Casing GW
Use Elevation Elevation

6/90

Total Screen Depths Groundwater Levels Analytical Results
Diam Depth Top Bottominstallation Start End Start End

2-W 14-5 75440 41160 N GW 662
2-W14-6 75440 41360 N GW 662
2-W14-7 75002 40003 Y GW 677.69
2-W14-8 71795 40098 N GW 724.13
2-W14-8A 71788 40105 N GW 725.17
2-W14-10 71905 40810 N GW
2-W14-51 75587 41144 N V 661
2-W14-52 75587 40934 N V 661
2-W14-54 72310 40755 N V
2-W14-55 72100 40740 N V
2-W14-56 73400 40000 N V
2-W14-57 73500 40000 N V
2-W14-58 73660 40000 N V
2-W14-59 75300 41046 N V
2-W14-60 75400 41046 N V
2-W14-61 75400 40946 N V

cJ,^ 2-W14-63 74725 41090 Y V

2-W15-1 76576 40962 N GW 672.86
2-W15-4 75700 41200 N GW 662
2-W15-5 75984 39537 N GW 670.68
2-W15-50 75984 39537 N GW 670.95
2-W15-5P 75984 39537 N GW 670.95
2-W15-5Q 75984 39537 N GW 670.95
2-W15-5R 75984 39537 N GW 670.95
2-WI5-5S 75984 39537 N GW 670.95
2-W15-6 75765 40005 N GW 661.5
2-W15-7 76180 40880 N OW 664
2-W15-8 75910 39740 N GW 667.79
2-W15-9 75890 39930 N GW 662.3
2-W15-10 76920 41080 N GW 676
2-W15-51 76535 40804 N V 671.37
2-W15-52 76648 40920 N V 672.37
2-W15-53 76576 40878 N V 672.03

468.91
470.85

467.46

8
8
8

1.5
1.5
1.5
1.5
1.5
6

8

8

8

8

6

8

8

238 190 225
236 195 225
531 0 20
563 0 20
195 0 20
330 260 275
75 208 268
28 208 268

295
212
340

190
170
173
200
524
495
435
375
175
182

270
216
524
220
594
520
460
400
408
350

418
336
448
395
304
325
203
191
298
152
194
80

183 297
118 150

Oct-74
Dec-74
Sep-76
Sep-76
Dec-76
Jul-81
Dec-48
Dec-48
Jun-81
Jun-81
Dec-81
Dec-81
Dec-81
Nov-81
Nov-81
Nov-81
Apr-82

May-47
Jan-56
Apr-57
May-65
Oct-64
Oct-64
Oct-64
Oct-64
Mar-59
Mar-66
Nov-66
Dec-66
Jan-68
Sep-44
Apr-47
Apr-47

26-Aug-65 14-Dec-90

08-Mar-82

01-Apr-59
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Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

In Casing GW Total Screen Depths Groundwater Levels Analytical Results

Well West North OU Use Elevation Elevation Diam Depth Top Bottom Installation Start End Start End

6/90

2-W15-54 76628 40920 N V 672.75 8 138 Apr117

2-W15-55 76591 40904 N V 671.61 8 150 Apr-47

2-W15-56 76618 40920 N V 672.17 8 150 Apr-47

2-W15-57 76591 40936 N V 672.53 8 155 May-47

2-W15-58 76678 40920 N V 673.08 8 124 May-47

2-W15-59 76522 40811 N V 672.39 8 175 Sep-47

2-W15-60 76535 40788 N V 672.77 8 174 Sep-47

2-W15-61 76548 40811 N V 672.63 8 175 Sep-47

2-W15-62 76150 40975 N V 665.01 8 194 Oct-47

2-W15-63 76100 40975 N V 664.81 8 200 Oct-47

2-W15-64 75965 40900 N V 661.46 8 189 Oct-47

2-W15-65 75629 41144 N V 661 8 26 Dec48

2-W15-66 75629 40934 N V 661 8 73 Dec48

^ 2-W15-67 75690 41803 N V 670.3 8 150 38 98 Jan-49

2-W15-69 75903 41590 N V 671.14 8 150 40 100 Feb-49

2-W15-70 75700 41590 N V 669.91 8 150 40 100 Feb-49

2-W15-71 75903 41690 N V 671.44 8 150 60 100 Feb-49

2-W15-72 75903 41894 N V 670.85 8 150 40 95 Feb-49

2-W15-73 76106 41590 N V 669.24 8 150 40 100 Mar-49

2-W15-74 76126 41803 N V 668.86 8 150 40 100 Mar-49

2-W15-76 76229 40878 N V 670 8 103 Jul-51

2-W15-77 76170 40824 N V 670 8 72 Jul-51

2-W15-78 76100 40824 N V 670 8 74 Jul-51

2-W15-80 71570 41495 N V 670 8 167 Oct-53

2-W15-81 76745 41640 N V 670 8 115 Oct-53

2-W15-82 75810 39860 N V 660.09 8 98 Oct-54

2-W15-84 76000 39860 N V 669.82 8 106 Oct-54

2-W15-85 75910 39970 N V 664.11 8 103 Oct-54

2-W15-86 75958 39790 N V 661.22 8 136 Aug-57

2-W15-94 75890 39930 N V 660 8 100 Jan-59

2-W15-95 75925 39930 N V 660 8 100 Jan-59

2-W15-101 75860 39890 N V 660 6 46 Jan-67
2-W15-102 76180 39702 N V 665 6 153 Oct-69
2-W15-103 810 41844 N V 671.31 6 100 Sep-7016
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Table 2. Manitoring Wells, 200-UP-2 Operable Unit and Vicinity

In Casing GW Total Screen Depths Groundwater Levels Analytical Results

Well West North OU Use Elevation Elevation Diam Depth Top Bottom Installation Start End Start End
6/90

U1

2-W15-104 75886 41820 N V 671.17 6 101 Sep-70

2-W15-105 75863 41898 N V 670.59 6 101 Sep-70
2-W15-106 75908 41866 N V 670.2 6 101 Sep-70
2-W15-107 75978 41813 N V 670.21 6 101 Sep-70
2-W15-108 75989 41889 N V 668.66 6 101 Sep-70
2-W15-109 76010 41842 N V 669.35 6 101 Sep-70
2-W15-110 76080 41813 N V 668.6 6 101 Oct-70
2-W15-111 76080 41900 N V 667.95 6 101 Sep-70
2-W15-112 75716 41922 N V 670.12 6 101 Oct-70
2-W15-113 75781 41925 N V 671.06 6 101 Sep-70
2-W15-115 75809 41950 N V 670.75 6 101 Sep-70
2-W15-116 75886 41922 N V 669.9 6 101 Sep-70
2-W15-117 75863 41999 N V 669.94 6 101 Sep-70
2-W15-118 75912 41949 N V 669.6 6 101 Mar-70
2-W15-119 75982 41923 N V 668.65 6 101 Mar-70
2-W15-120 75969 41996 N V 669.23 6
2-W15-126 75954 41698 N V 671.03 6 100 Nov-71
2-W15-127 75954 41602 N V 670.83 6 100 Nov-71
2-W15-128 76002 41654 N V 669.34 6 100 Nov-71
2-W15-129 76056 41698 N V 670.69 6 100 Nov-71
2-W15-130 76022 41616 N V 670.09 6 100 Nov-71
2-W15-131 76096 41626 N V 668.57 6 100 Nov-71
2-W15-132 75978 41794 N V 670.08 6 100 Nov-71
2-W15-133 75917 41721 N V 670.63 6 100 Dec-71
2-W15-134 76066 41760 N V 669.81 6 100 Nov-71
2-W15-135 76080 41794 N V 668.59 6 100 Nov-71
2-W15-136 76022 41718 N V 670.04 6 100 Nov-71
2-W15-137 76104 41748 N V 668.02 6 100 Nov-71
2-W15-138 75750 41902 N V 670.78 6 100 Oct-71
2-W15-139 75705 41870 N V 669.77 6 100 Oct-71
2-W15-140 75784 41820 N V 671.85 6 100 Oct-71
2-W15-141 75852 41696 N V 672.22 6 101 Jul-71
2-W15-142 75896 41646 N V 671.38 6 101 Jul-71
2-W15-143 75819 41617 N V 672.24 6 101 Jul-71
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Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

In Casing GW Total Screen Depths Groundwater Levels Analytical Results

Well West North OU Use Elevation Elevation Diam Depth Top Bottom Installation Start End Start End

6/90

2-W15-144 75783 41785 N V 673.09 6 101 Jun-71

2-W15-145 75717 41719 N V 674.06 6 101 Jun-71

2-W15-146 75790 41729 N V 672.45 6 101 Jun-71

2-W15-147 75885 41785 N V 671.91 6 101 Jul-71

2-W15-148 75819 41785 N V 672.59 6 101 Jun-71

2-W15-149 75814 41726 N V 672.37 6 101 Jul-71

2-W15-153 76022 41682 N V 670 6 Apr-76

2-W15-154 76058 41608 N V 670 6 Apr-76

2-W15-155 75800 41655 N V 672.04 6 Dec-73

2-W15-156 76092 41682 N V 670 6 Apr-76

2-W15-158 75850 41804 N V 670 6 Apr-76

2-W15-159 76030 41899 N V 668.45 6 100 Nov-73

2-W15-160 75999 41960 N V 668.8 6 100 Dec-73

2-W15-166 75710 41680 N V 673.05 6 Jan-74

2-W15-167
2-W15-168

75708
75750

41630
41603

N
N

V
V

672.32
672.45

6
6

Dec-73
Apr-74

2-W15-169 75780 41615 N V 672.12 6 Apr-74
aN

2-W15-170 75820 41688 N V 671.93 6 Apr-74

2-W15-171 75763 41708 N V 672.4 6 111 Jan-74

2-W15-172 75863 41603 N V 671.53 6 Apr-74

2-W15-173 75724 41787 N V 673.77 6 Mar-74

2-W15-174 75702 41757 N V 679.02 -6 115 Jan-74

2-W15-175 75892 41730 N V 673.77 6 Apr-74

2-W15-176 75819 41889 N V 671.03 6 Apr-74

2-W15-177 75934 41898 N V 669.67 6 Apr-74

2-W15-178 75932 41799 N V 670.99 6 110 Jan-74

2-W15-179 76036 41800 N V 669.78 6 Apr-74
2-W15-180 76098 41868 N V 667.6 6 Apr-74
2-W15-187 75903 41768 N V 670
2-W15-188 75714 41830 N V 670 6 Apr-76
2-W15-189 75793 41871 N V 670 6 Apr-76

2-W15-190 75975 41714 N V 670 6 100 May-77
2-W15-191 75965 41692 N V 670 6 100 May-77
2-W15-192 75945 41692 N V 670 6 100 Jun-77

•
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Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

In Casing GW Total Screen Depths Groundwater Levels Analytical Results

Well West North OU Use Elevation Elevation Diam Depth Top Bottom Installation Start End Start End

6/90

2-W15-193 75954 41708 N V 670

2-W15-194 75958 41709 N V 670

2-W15-195 75956 41708 N V 670

2-W15-196 75817 41899 N V 670

2-W15-197 75831 41895 N V 670

2-W15-198 76333 39995 N V
2-W15-199 76315 39991 N V
2-W15-200 76300 39991 N V
2-W15-201 76282 39995 N V
2-W15-202 76250 39995 N V

2-W15-203 76100 39873 N V
2-W15-204 76373 40673 N V
2-W15-205 76388 40180 N V
2-W15-206 76104 39873 N V
2-W15-208 75650 39600 N V
2-W15-209 76600 41600 N V
2-W15-210 76590 41730 N V
2-W15-211 76475 41820 N V

2W15-212 76600 41190 N V
2-W15-213 76250 39999 N V
2-W15-214 76252 40000 N V
2-W15-215 76254 39996 N V

2-W18-6 76706 39212 N GW 678.47

2-W18-7 76491 39204 N GW 678.99

2-W18-9 76846 38852 N GW 682.47

2-W18-10 76803 38847 N GW 682.63

2-W18-11 76955 38735 N GW 683

2-W18-12 76955 38850 N GW 683
2-W18-17 76091 39256 N OW
2-W18-18 76270 38903 N GW
2-W18-19 76403 38503 N GW
2-W18-20 76477 38103 N GW
2-W18-51 75700 37822 N V 666.74

470.85

6 50 25 50 Jul-77
6 25 48 Jul-77
6 100 Jul-77
6 100 Sep-77
6 90 Mar-78
6 Jan-80
6 Jan-80
6 Jan-80
6 Jan-80
6 Apr-80
6 Mar-81
6 Mar-81
6 Mar-81
6 Mar-81
6 May-81
8 Nov-82
8 Oct-82
8 Oct-82
8 Oct-82
6 Jul-85
8 Jul-85
8 Jul-85

8 200 190 298 Jan-64
8 207.3 190 298 Jan-64
6 217 180 218 Dec-68
6 212 180 218 Dec-68
6 189 190 219
6 214 190 218
8 265 220 250 Sep-81
8 185 225 Sep-81
6 220 250 Jun-82
8 250 220 249 Aug-82

10 152 48 148 Oct-44
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Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

In Casing GW Total Screen Depths Groundwater Levels Analytical Results

Well West North OU Use Elevation Elevation Diam Depth Top Bottom Installation Start End Start End

6/90

2-W18-52 75837 38262 N V 664 10 151 48 148 Nov-44

2-W18-53 75908 38135 N V 664.93 10 151 48 148 Nov-44

2-W18-54 75775 38035 N V 665.96 10 150 Oct-44

2-W18-55 75908 37935 N V 664.84 10 151 Nov-44

2-W18-56 76615 39301 N V 670.61 8 150 48 148 Mar49

2-W18-57 76587 39309 N V 670.94 8 150 48 148 Mar-49

2-W18-58 76651 39161 N V 668.66 8 150 Mar-49

2-W18-59 76552 39161 N V 669.87 8 150 Mar-49

2-W18-60 76614 39424 N V* 676.86 8 150 Apr-49

2-W18-61 76589 39424 N V 676.68 8 150 Apr-49

2-W18-62 76614 39398 N V 676.34 8 151 Apr-49

2-W18-63 76589 39398 N V 676.36 8 150 Apr-49

2-W18-64 76614 39373 N V 676.33 8 150 Apr-49

2-W18-65 76589 39373 N V 676.94 8 140 Apr-49

2-W18-66 76601 39063 N V 669.11 8 150 Apr-49

2-W18-67 76534 39399 N V 668 8 47 Sep-4900
2-W18-68 76506 39371 N V 668 8 46 Sep-49

2-W18-76 76610 39318 N V 669 6 Mar-67

2-W18-77 76608 39273 N V 669 6 Mar-67

2-W18-78 76600 39308 N V 669 6 Mar-67

2-W18-79 76594 39274 N V 669 6 Mar-67

2-W18-80 76596 39246 N V 669 6 Mar-67

2-W18-81 76605 39283 N V 669 6 Apr-67

2-W18-85 76717 38989 N V 679.75 6 148 Jul-69

2-W18-86 76742 39106 N V 683.49 6 147 Aug-69

2-W18-87 76604 38980 N V 677.23 6 148 Sep-69

2-W18-88 76432 39298 N V 679.76 6 150 Sep-69

2-W18-89 76752 39360 N V 681.32 6 150 Sep-69

2-W18-90 75860 37857 N V 664.62 6 Jun-70

2-W18-91 75876 .37920 N V 664.1 6 Jun-70

2-W18-92 75820 37855 N V 665.04 6 Jun-70

2-W18-93 76905 38744 N V 665 6 138 Feb-72

24V18-94 76880 38662 N V 665 6 83 Feb-72

2-W18-95 076970 38665 N V 665 6 77 Feb-72

E
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Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

Well West North
In
OU Use

Casing GW
Elevation Elevation

6/90
Diam Depth

Total Screen Depths Groundwater Levels Analytical Results
Top Bottom bnstallation Start End Start End

2-W18-96 76790 38825 N V 665 6 77 Feb-72
2-W18-97 76790 38745 N V 665 6 82 Feb-72
2-W18-98 76880 38940 N V 665 6 75 Feb-72
2-W18-99 76768 38949 N V 665 3 129 Mar-72
2-W18-100 75616 37942 N V 667.74 6 Sep-74
2-W18-101 75737 37860 N V 665.98 6 Jul-73
2-W18-102 75686 37901 N V 666.05 6 Jul-73
2-W18-103 75786 37900 N V 664.94 6 Jun-73
2-W18-104 75612 37857 N V 667.43 6 Jun-74
2-W18-105 75737 37947 N V 665.92 6 Jun-73
2-W18-109 75717 37857 N V 665.95 6 Apr-74
2-W18-110 75763 37857 N V 665.65 6 May-74
2-W18-113 75817 37940 N V 664.63 6 Jul-74
2-W18-114 75617 38043 N V 665 6 Jan-76
2-W18-115 75692 37976 N V 666.1 6 Mar-74
2-W18-116 75678 38017 N V 665 6 Jan-76
2-W18-117 75657 38043 N V 666.47 6 May-74
2-W18-118 75787 37977 N V 665 6 Jan-76
2-W18-119 75787 38017 N V 664.64 6 May-74
2-W18-120 75818 38041 N V 665 6 Feb-76
2-W18-121 75862 37956 N V 665 6 Feb-76
2-W18-122 75887 37977 N V 664.25 6 Feb-74
2-W18-123 75887 38017 N V 663.84 6 Jul-74
2-W18-124 75687 38077 N V 668.83 6 Feb-74
2-W18-125 75687 38117 N V 668.76 6 Feb-74
2-W18-126 75637 38143 N V 666.93 6 Mar-74
2-W18-127 75722 38047 N V 665.63 6 May-74
2-W18-128 75757 38047 N V 665 6 May-74
2-W18-129 75787 38077 N V 664.73 6 Apr-74
2-W18-130 75787 38117 N V 6 May-75
2-W18-131 75857 38051 N V 664.16 6 Jul-74
2-W18-132 75885 38077 N V 665 6 May-75
2-W18-133 75885 38117 N V 664.39 6 Apr-74
2-W18-134 75857 38141 N V 665 6 Feb-76
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Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

in Casing GW Total Screen Depths Groundwater Levels Analytical Results

Well West North OU Use Elevation Elevation Diam Depth Top Bottom Installation Start End Start End

6/90

2-W18-135 75690 38177 N V 666.41 6 Apr-74

2-W18-136 75687 38217 N V 666 6 Mar-75

2-W18-137 75717 38244 N V 665.59 6 Apr-74

2-W18-138 75707 38164 N V 666 6 May-75

2-W18-139 75757 38151 N V 665.96 6 Mar-74

2-W18-140 75778 38186 N V 665 6 Feb-76

2-W18-141 75787 38217 N V 664.98 6 Aug-74

2-W18-142 75757 38244 N V 665 6 Mar-75

2-W18-143 75817 38244 N V 665 6 Mar-75

2-W18-144 75822 38151 N V 664.56 6 Apr-74

2-W18-145 75885 38177 N V 664.38 6 May-74

2-W18-146 75885 38217 N V 665 6 Apr-75

2-W18-147 75857 38244 N V 664.13 6 Aug-74

2-W18-148 75657 37857 N V 666.86 6 Feb-74

2-W18-149 76602 39329 N V 672.56 6 75 Apr-73

2-W18-150 76601 39075 N V 671.81 6 128 Jun-73

0 2-W18-158 76650 39266 N V 672.61 6 131 Aug-76

2-W18-159 76602 39228 N V 670.77 6 130 Jan-78

2-W18-163 76552 39284 N V 670 8 163 Feb-77

2-W18-164 76602 39040 N V 678.75 6 146 Jan-77

2-W18-165 76650 39180 N V 672.09 6 128 Mar-77

2-W18-166 76650 39108 N V 671.11 6 137 Apr-77

2-W18-167 76552 39214 N V 669 8 May-77

2-W18-168 76552 39043 N V 669 8 Jun-77

2-W18-169 76552 39073 N V 669 8 Sep-77

2-W18-170 76602 39154 N V 672.32 6 30 Sep-76

2-W18-171 76604 39010 N V 677.65 8 127 Aug-77

2-W18-172 76595 39435 N V 678.07 8 Aug-77

2-W18-173 76574 39307 N V 673.31 8 Oct-77

2-W18-174 76565 39296 N V 673.21 8 Oct-77

2-W18-175 76600 39117 N V 670 6 Dec-77

2-W18-176 75698 38074 N V 6 Sep-77

2-W18-177 75500 37680 Y V 6 87 Mar-80

2-W18-17816240 38610 N V 6 Mar-80

u



9 ! 1
Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

00

Well West North
In
OU

Casing GW
Use Elevation Elevation

6/90
Diam Depth

Total Screen Depths Groundwater Levels Analytical Results
Top Bottom Installation Start End Start End

2-W18-186 76685 37270 N V 6 Feb-81
2-W18-187 76535 37425 N V 6 Feb-81
2-W18-188 76413 38065 N V 6 Feb-81
2-W18-189 76388 38605 N V* 6 Feb-81
2-W18-192 76258 38792 N V* 6 Feb-81
2-W18-193 76235 38786 N V* 6 Feb-81
2-W18-194 76133 39010 N V* 6 Mar-81
2-W18-195 76710 37275 N V 3 Apr-81
2-W18-197 76405 37095 N V* 6 Mar-81
2-W18-198 76363 38362 N V* 6 Mar-81
2-W18-199 76335 38366 N V 6 Mar-81
2-W18-200 76070 38976 N V* 6 Mar-81
2-W18-201 76130 39280 N V* 6 May-81
2-W18-202 76355 38810 N V* 6 May-81
2-W18-203 76482 38270 N V* 6 May-81
2-W18-204 76523 37830 N V* 6 May-81
2-W18-205 76051 39348 N V May-81
2-W18-206 76096 39256 N V May-81
2-W18-207 76148 39145 N V May-81
2-W18-208 76207 39032 N V 6 May-81
2-W18-209 76270 38898 N V May-81
2-W18-210 76319 38798 N V 6 May-81
2-W18-211 76338 38715 N V May-81
2-W18-212 76355 38645 N V May-81
2-W18-213 76373 38564 N V 6 May-81
2-W18-214 76395 38473 N V May-81
2-W18-215 76422 38370 N V May-81
2-W18-217 76459 38140 N V May-81
2-W18218 76462 38058 N V 6 May-81
2-W18-219 76470 37940 N V May-81
2-W18-220 76471 37840 N V 6 May-81
2-W18-221 76006 39525 N V* Jun-81
2-W18-222 76020 39525 N V* Jun-81
2-W18-223 76030 39525 N V* Jun-81



Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

In Casing GW Total Screen Depths Gmundwater Levels Analytical Results

Well West North OU Use Elevation Elevation Diam Depth Top Bottom Installation Start End Start End

6/90

2-W18-224 76040 39525 N V* Jun-81

2-W18-225 76050 39525 N V* Jun-81
2-W18-226 76060 39525 N V* Jun-81
2-W18-227 76070 39525 N V* Jun-81
2-W18-228 76080 39525 N V* Jun-81

2-W18-229 76086 39525 N V* Jun-81

2-W18-230 76096 39525 N V* Jun-81
2-W18-231 76522 37830 N V* Aug-81
2-W18-232 76512 38060 N V* Aug-81

2-W18-233 76023 39080 N V* Feb-82
2-W18-234 76095 38942 N V* Feb-82
2-Vi'18-235 76155 38830 N V* Feb-82
2-W18-236 75954 39213 N V* Feb-82
2-W18-237 76090 38875 N V* Feb-82
2-W18-238 76008 39036 N V* Feb-82

2-W18-239 75965 39115 N V* Feb-82

00 2-W18-240 75918 39282 N V* Feb-82
2-W18-241 76116 38915 N V* Feb-82

2-W19-1 75491 37613 Y OW 673.77 471.37 8 208 178 299 May-59

2-W19-10 75491 37613 Y GW* 674.04 1.5 176 196 May-65

2-W19-1P 75491 37613 Y GW* 674.06 471.69 1.5 248 228 248 Nov-63

2-W19-2 73000 36849 Y GW 694.04 460.89 8 240 235 295 Aug-57

2-W19-3 74098 37819 Y GW 695.12 8 244 230 280 Sep-57

2-W19-4 71999 39000 Y GW 715.26 460.53 8 350 255 535 Feb-60
2-W19-40 71999 39000 Y GW* 715.52 1.5 260 280 May-65

2-W19-4P 71999 39000 Y GWC 715.52 1.5 464 510 535 Jun-64

2-W19-4Q 71999 39000 Y GW* 715.52 1.5 400 456 481 Jun-64

2-W19-4R 71999 39000 Y GW* 715.52 1.5 348 386 411 Jun-64

2-W19-4S 71999 39000 Y GW* 715.52 345 370 Jun-64
2-W19-5 74685 36850 N GW 700 6 230 205 230 Nov-68
2-W19-6 74710 36850 N C 700 6 418 380 411 Dec-68
2-W19-7 74125 37000 Y GW 700 6 223 200 233 Nov-68
2-W19-8 lir8 38574 Y GW 700 8 Jun-71

05-Sep-58
08-Dec-76
08-Jun-84
05-Sep-58
26-Aug-65
15-Jan-64
08-Dec-76
08-Jun-84
08-Jun-84
08-Jun-84
08-Jun-84
19-Aug-88

21-Dec-90
17-Dec-85
18-Jun-90
12-Dec-90

04-Apr-90
10-Dec-90
17-Dec-85
05-Aug-85
05-Aug-85
05-Aug-85
05-Aug-85
19-Aug-88

01-Dec-81 01-Dec-81

28-Oct-57

14-Jan-58
14-Jan-58

31-May-57

21-Jan-69

21-Jan-69
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Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

In Casing GW Total Screen Depths Groundwater Levels Analytical Results
Well West North OU Use Elevation Elevation Diam Depth Top Bottom Installation Start End Start End

6/90

2-W19-9 74225 37895 Y GW 693.77 6 284 263 302 Aug-44
2-W19-10 75000 37201 Y GW 683.35 3.5 468 Apr-76
2-W19-11 74210 37860 Y GW 695.7 6 250 220 250 Apr-83
2-W19-12 75456 38052 Y GW 6 250 210 250 Jan-83
2-W19-13 74180 37510 Y GW 695.08 464.91 6 250 210 250 Jun-84
2-W19-14 74240 37300 Y GW 693.21 465.17 6 245 210 250 Jun-84
2-W19-15 74285 37775 Y GW 693.28 465.92 6 283 225 275 Jun-85
2-W19-16 74230 37950 Y OW 694.96 6 285 225 275 Jun-85
2-W19-17 74175 37895 Y GW 6 355 230 355 Dec-85
2-W19-18 73936 37895 Y GW 6 356 230 355 Nov-85
2-W19-19 72406 37569 Y GWR 694.9 5 249 230 250 Jan-87
2-W19-20 72252 37525 Y GWR 691.04 459.44 6 248 231 251 Jun-86
2-W19-21 75273 37462 Y GWR 678.53 470.39 6 223 201 226 Jul-86
2-W19-22 74796 37628 Y VR 687.89 5 132 137 Jun-86
2-W19-23 72587 37499 Y GWR 698.44 5 252 235 255 Mar-87
2-W19-24 72588 37613 Y GWR 696.95 460.52 5 249 235 255 Apr-87
2-W19-25 72250 37575 Y GWR 691.64 5 246 226 246 Apr-87

80 2-W19-26 72345 37504 Y GWR 693.6 5 248 228 248 Apr-87
2-W19-27 75072 37629 Y GWR 683.65 469.78 5 230 208 228 Apr-87
2-W19-28 73184 37823 Y GWR 703.09 462.61 4 256 236 256
2-W19-29 72940 37849 Y GWR 701.87 461.76 4 256 235 255
2-W19-30 72935 37603 Y GWR 699.37 4
2-W19-31 75400 38250 Y GWR 4 225.3 201.3 222.6 Dec-90?
2-W19-32 Y GWR 4 223.1 201.75 222.35 Dec-90?
2-W19-51 73500 38160 Y V 700.96 6 90 Jul-43
2-W19-52 73285 38410 Y V 703.66 6 90 Jul-43
2-W19-53 75577 37898 N V 670.83 10 149 46 146 Oct-44
2-W19-54 75577 38197 N V 670.83 10 153 51 151 Nov-44
2-W19-55 73218 38210 Y V 704 3 75 50 75 Nov-44
2-W19-56 73760 37200 Y V* 692 4 24 Jun-48
2-W19-57 73840 37265 Y V* 692 4 30 Jun-48
2-W19-58 73965 37265 Y V* 692 4 40 Jun-48
2-W19-59 73882 37360 Y V* 692 4 40 Jun-48
2-W19-60 73810 37445 Y V* 692 4 41 Jun-48

01-Jun-82 17-Dec-90

02-Apr-90 02-Apr-90

18-Dec-85 18-Jun-90
18-Dec-85 11-Dec-90
18-Dec-85 10-Dec-90
18-Dec-85 28-Mar-90

06-Jan-88 04-Apr-90
06-Jan-88 10-Dec-90
31-Dec-86 11-Deo-90

06-Jan-88
06-Jan-88
27-Oct-89
06-Jan-88
06-Jan-88

20-Mar-90
17-Dec-90
20-Mar-90
27-Oct-89
11-Deo-90

14-Feb-86

29-Apr-83

22-Jun-84

07-Jan-86
07-Jan-86
06Jan-87
05-Jan-87
06-Jan-87
11Jul-86
11-Jul-86

15-May-87
15-May-87
15-May-87
15-May-87
01-Jul-87
16-Apr-90
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Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

in
Well West North OU

Casing GW
Use Elevation Elevation

6/90

Total Screen Depths Groundwater Levels Analytical Results
Diam Depth Top Bottominstallation Start End Start End

2-W19-61 73660 37315 Y
2-W19-62 73540 37435 Y
2-W19-63 73710 37565 Y
2-W19-64 73960 37615 Y
2-W19-65 73430 37620 Y
2-W19-67 73740 37708 Y
2-W19-68 73565 37735 Y
2-W19-69 73100 36920 Y
2-W19-70 73100 36860 Y
2-W19-71 73100 36800 Y
2-W19-72 74247 37859 Y
2-W19-73 74322 37859 Y
2-W19-74 75594 38017 N
2-W19-75 75600 37920 N
2-W19-76 75593 38095 N^
2-W19-77 71789 40105 N

80 2-W19-88 72450 37490 Y
2-W19-89 72390 37520 Y
2-W19-90 73341 37553 Y
2-W19-91 75269 37617 Y
2-W19-92 75319 37492 Y
2-W19-93 75431 37289 Y

2-W21-1 71382 35868 N
2-W21-51 71500 36500 Y
2-W21-52 71486 36534 Y
2-W21-53 71474 36526 Y
2-W21-54 71466 36514 Y
2-W21-55 71463 36500 Y
2-W21-56 71466 36486 Y
2-W21-57 71474 36474 Y
2-W21-58 71486 36466 Y
2-W21-59 71500 36463 Y
2-W21-60 71514 36466 Y

r 1

V

692.26
694.26
695.36
693.16
696.16
696.96
698.26

692
692
692
705
705

668.45
667

668.89

693.85
693.21
677.9
677.9

677.43

699.26
699
699
699
699
699
699
699
699
699
699

563
574

456.06

4 22 Jun-48
4 22 Jun-08
4 42 Jun-48
4 10 Jun48
4 11 Jun-48
4 11 Jun-48
4 20 Jun-48
8 49 Jan-51
8 105 Jan-51
8 117 Jan-51
8 50 Feb-51
8 50 Mar-51
6 Aug-74
6 Feb-76
6 Aug-74
6 Sep-76
6 Jun-85
6 160 Feb-87
6 159 Feb-87
8 150 110 120 Mar-87 28-Dec-89
8 150 103 123 Mar-87 29-Deo-89
8 120 100 115 Apr-87 29-Dec-89

8 253 220 290 Sep-57
S Mar-74
S Mar-74
5 Mar-74
5 Mar-74
5 Mar-74
5 19 30 Mar-74
5 Mar-74
5 Mar-74
5 Mar-74
5 Mar-74

27-Mar-90
25-Sep-90
26-Jun-90

I]
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Table 2. Monitoring Wells, 200-Up-2 Operable Unit and Vicinity

In Casing GW Total Screen Depths Groundwater Levels Analytical Results
Well West North OU Use Elevation Elevation Diam Depth Top Bottom bnstallation Start End Start End

6/90

2-W21-61 71526 36474 Y V 699
2-W21-62 71534 36486 Y V 699
2-W21-63 71537 36500 Y V 699
2-W21-64 71534 36514 Y V 699
2-W21-65 71526 36526 Y V 699
2-W21-66 71514 36534 Y V 699
2-W21-67 71500 36537 Y V 699
2-W21-68 71462 36537 Y V 699
2-W21-69 71552 36500 Y V 699
2-W21-70 71470 36470 Y V 699
2-W21-71 71500 36447 Y V 699
2-W21-72 71530 36469 Y V 699
2-W21-73 71548 36500 Y V 699
2-W21-74 71538 36537 Y V 699
2-W21-75 71500 36543 Y V 699
2-W21-76 71434 36569 Y V 699
2-W21-77 71406 36500 Y V 699

^ 2-W21-78 71434 36434 Y V 699
2-W21-79 71500 36406 Y V 699
2-W21-80 71566 36434 Y V 699
2-W21-81 71594 36500 Y V 699
2-W21-82 71569 36566 Y V 699
2-W21-83 71500 36594 Y V 699

2-W22-1 75208 35455 N GW 670
2-W22-2 75221 35429 N GW 670
2-W22-3 75158 35412 N GW 670
2-W22-4 74853 35408 N GW 674.11
2-W22-5 75034 35411 N GW 671.52
2-W22-6 73380 35412 N GW 666.52
2-W22-7 73630 35337 N GW 687.41
2-W22-8 72710 35409 N GW 683.55
2-W22-9 72710 35200 N GW 680
2-W22-10 75115 35314 N GW 672.21

460.81

5 Mar-74
5 Mar-74
5 Mar-74
5 30 40 Mar-74
5 Mar-74
5 Mar-74
5 Mar-74
5 Mar-74
5 40 50 Mar-74
5 Mar-74
5 Mar-74
5 40 50 Mar-74
5 40 50 Mar-74
5 Mar-74
5 40 50 Mar-74
5 Mar-74
5 Mar-74
5 Mar-74
5 Mar-74
5 Mar-74
5 Mar-74
5 Mar-74
5 Mar-74

8 285 190 280 Jun-56
8 294 195 285 May-56
8 309 195 285 Jan-55
8 304 200 315 Aug-55
8 212 195 316 Sep-55
8 196 194 273 Feb-56
8 242 223 308 Apr-56
8 238 223 283 Apr-56
8 246 220 299 May-56
8 294 203 311 Jun-56
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Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

In Casing GW Total Screen Depths Groundwater Levels Analytical Results

Well West North OU Use Elevation Elevation Diam Depth Top Bottom Installation Start End Start End

6/90

2-W22-11 75277 35450 N GW 667.71 8 280 195 305 Jun-56

2-W22-110 75277 35450 N GW* 668 1.5 200 220 May-65

2-W22-11P 75277 35450 N GW* 668 1.5 285 262 287 Nov-63

2-W22-12 74499 35180 N GW 676.95 8 310 200 319 Jan-56

2-W22-13 74671 35140 N GW 675.42 8 217 197 337 Mar-56

2-W22-14 74513 35120 N GW 675.97 8 247 213 338 Mar-56

2-W22-140 74513 35120 N GW* 676.26 1.5 200 220 May-65

2-W22-14P 74513 35120 N GW* 676.26 1.5 302 293 308 Dec-63

2-W22-15 75182 35507 N GW 672 8 205 190 265 Jul-56

2-W22-16 75209 35335 N GW 672 8 230 190 246 Jul-56

2-W22-17 75082 35534 N GW 671.62 464.64 8 210 209 260 Aug-56

2-W22-18 75094 35429 N GW 700.17 8 220 212 298 Jul-56

2-W22-22 73098 36094 Y GW 690.05 460.36 8 297 225 300 Jul-60

2-W22-23 73198 36030 Y GW 690.7 8 231 200 300 Aug-60

2-W22-24 72998 35917 N GW 692.31 8 575 220 560 Sep-60

00 2-W22-240 72997 35917 N GW 692.54 1.5 210 230 May-65

° 2-W22-24P 72997 35917 N GW 692.52 1.5 296 537 561 Aug-62

2-W22-24Q 72997 35917 N C 692.5 1.5 476 475 497 Aug-62

2-W22-24R 72997 35917 N C 692.52 1.5 420 412 437 Aug-62

2-W22-24S 72997 35917 N GW 692.5 1.5 353 352 377 Aug-62

2-W22-24T 72997 35917 N C 692.5 1.5 298 292 317 Aug-62

2-W22-25 74504 35901 N GW 680.84 8 242 200 298 Jan-64

2-W22-26 74450 36100 N GW 680.3 463.79 8 282 200 298 Dec-63

2-W22-27 74627 36203 N GW 680.66 8 303 190 550 Apr-64

2-W22-270 74627 36203 N GW 680 1.5

2-W22-27P 74627 36203 N GW 680 1.5 240 550 570 Apr-64

2-W22-27Q 74627 36203 N OW 680 1.5 451 470 490 Apr-64

2-W22-27R 74627 36203 N OW 680 1.5 398 400 420 Apr-64

2-W22-27S 74627 36203 N GW 680 1.5 356 330 350 Apr-64

2=W22-28 73770 36150 Y GW 689 461.46 8 215 297 Feb-64

2-W22-29 75195 35428 N GW 668.53 6 173 Mar-66

2-W22-30 75165 35411 N GW 669.33 6 231 Apr-66

2-W22-31 75198 35446 N GW 668.87 6 250 Apr-66

2-W22-32 74540 35151 N GW 675 6 210 May-66

!

02-May-74 11-Dec-90
08Jan-75 01-Dec-78

24-Aug-88
13-Apr-73

09-Dec-89

11-Dec-90
13-Apr-73

11-Dec-90

30-Sep-57
11-Apr-61

08-Feb-65
17-Aug-65

i

23-Aug-67
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Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

In Casing GW Total Screen Depths Groundwater Levels Analytical Results
Well West North OU Use Elevation Elevation Diam Depth Top BottomInstallation Start End Start End

6/90

2-W22-33 74600 35135 N GW 675 6 210 Jun-66
2-W22-34 74465 36105 N GW 681 6 211 Aug-66
2-W22-35 74610 36200 N GW 681 6 210 Sep-66
2-W22-36 75221 35455 N GW 668.65 6 203 Oct-66
2-W22-37 74845 36800 N GW 687 6 200 233 Nov-68
2-W22-38 74670 36700 N GW 686 6 200 233 Dec-68
2-W22-40 73042 36242 Y GWR 692.23
2-W22-41 73034 36142 Y GWR 691.74
2-W22-42 73080 36053 Y GWR 691.16
2-W22-43 73377 36339 Y GWR 691.35
2-W22-53 75955 35350 N V 680 8 50 Dec-48
2-W22-54 75625 35600 N V 680 8 50 Dec-48
2-W22-55 75625 35075 N V 680 8 50 Dec-48
2-W22-59 73170 35955 N V 689 8 30 Dec-48^
2-W22-60 73150 36125 Y V 689 8 30 Dec-48

oo 2-W22-62 73100 36700 Y V* 690 8 50 Sep-50
2-W22-64 75100 35429 N V 671 8 80 Sep-55
2-W22-67 75200 35400 N V 667 6 Sep-66
2-W22-73 73120 36339 Y V 8 60 Mar-82
2-W22-75 73145 36255 Y V 6 169 Apr-82

2-W23-1 75615 35970 N GW 666.76 6 214 150 260 Jun-53
2-W23-2 75604 35425 N GW 664.76 8 236 184 235 Sep-54
2-W23-3 75614 35110 N GW 665.61 8 232 176 228 Feb-56
2-W23-4 76335 35861 N GW 662.82 467.96 8 253 180 300 Jun-57
2-W23-5 75550 35200 N GW 667 6 170 245 Oct-69
2-W23-6 75550 35010 N GW 667 463.78 6 172 248 Oct-69
2-W23-7 75550 35700 N GW 668 6 227 170 248 Oct-69
2-W23-8 76100 35520 N GW 663 6 165 230 Sep-72
2-W23-9 76300 35480 N GW 664.5 6 230 164 230 Aug-72
2-W23-10 76535 35420 N GW 664.77 6 224 165 230 Oct-72
2-W23-11 76725 35560 N GW 664.14 466.38 6 227 165 230 Nov-72
2-W23-12 75625 35969 N GW 657 6 189 230
2-W23-51 75615 36175 N V 666.03 6 150 40 100 Mar-52

13-Apr-73

20-Nov-90
20-Nov-90
20-Nov-90
20-Nov-90

01-Jun-82

12-Dec-90
12-Dec-90
12-Dee-90
12-Dea-90

23-Aug-67

21-Jan-69 05-Feb-70
21-Jan-69 17-Feb-77



Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

In Casing GW Total Screen Depths Groundwater Levels Analytical Results
Well West North OU Use Elevation Elevation Diam Depth Top Bottom Installation Start End Start End

6/90

2-W23-52 75722 36186 N V 663 6 150 40 100 Mar-52
2-W23-53 75827 36186 N V 663.48 6 150 40 100 Mar-52
2-W23-54 75722 36082 N V 663 6 150 40 100 Apr-52
2-W23-55 75827 36082 N V 663.85 6 150 40 100 Apr-52
2-W23-56 75722 35875 N V 663 6 150 40 100 Apr-52
2-W23-57 75827 35980 N V 663.82 6 150 40 100 Apr-52
2-W23-58 75900 35501 N V 661.71 8 101 10 99 Sep-54
2-W23-59 75808 35520 N V 662.49 8 101 10 99 Sep-54
2-W23-60 75665 35520 N V 668 8 101 10 99 Sep-54
2-W23-61 75600 35520 N V 663.13 8 102 10 99 Sep-54
2-W23-62 75695 35405 N V 667.99 8 101 10 99 Sep-54
2-W23-63 76400 35925 N V 668 8 50
2-W23-64 75810 35287 N V 663.96 8 125 Mar-56
2-W23-65 75923 35297 N V 663.46 8 125 Mar-56
2-W23-66 75614 35271 N V 665.81 8 126 Mar-56
2-W23-67 75710 35273 N V 665.12 8 126 Mar-56

0^0 2-W23-68 75829 35206 N V 664.16 8 125 Mar-56
2-W23-69 75737 35102 N V 664.93 8 125 Mar-56
2-W23-70 75894 35099 N V 662.99 8 125 Mar-56
2-W23-71 76300 35800 N V 668 8 54 Deo-53
2-W23-72 75705 35177 N V 663.03 6 100 Oct-58
2-W23-73 75668 35397 N V 663.17 8 90 Feb-62
2-W23-74 75631 35383 N V 663.19 8 75 Feb-62
2-W23-75 75617 35344 N V 663.27 8 75 Feb-62
2-W23-76 75639 35308 N V 663.54 8 75 Feb-62
2-W23-77 75681 35302 N V 663.31 8 75 Feb-62
2-W23-78 75711 35332 N V 663.17 8 75 Feb-62
2-W23-79 75706 35374 N V 663.24 8 75 Feb-62
2-W23-80 75645 35290 N V 66331 8 135 Feb-62
2-W23-81 75617 35242 N V 663.4 8 75 Feb-62
2-W23-82 75638 35206 N V 663.34 8 75 Feb-62
2-W23-83 75675 35199 N V 663.05 8 75 Feb-62
2-W23-84 75709 35227 N V 663.14 8 75 Feb-62
2-W23-85 75690 35287 N V 663.09 8 75 Mar-62 ^
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Table 2 . Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

.

In Casing GW Total Screen Depths Groundwater Levels Analytical Results
Well West North OU Use Elevation Elevation Diam Depth Top Bottom Installation Start End Start End

6/90

2-W23-86 75720 35131 N V 662.84 8 75 Mar-62
2-W23-87 75773 35096 N V 662.6 8 75 Mar-62
2-W23-88 75803 35112 N V 662.16 8 75 Mar-62
2-W23-89 75815 35151 N V 661.52 8 75 Mar-62
2-W23-90 75796 35182 N V 661.85 8 75 Mar-62
2-W23-91 75730 35175 N V 662.57 8 75 Mar-62
2-W23-92 75736 35209 N V 662.6 8 135 Mar-62
2-W23-93 75767 35194 N V 662.52 8 75 Mar-62
2-W23-94 75805 35217 N V 662.22 8 135 Mar-62
2-W23-95 75814 35253 N V 661.63 8 75 Mar-62
2-W23-96 75741 35286 N V 662.89 8 75 Mar-62
2-W23-97 75719 35253 N V 663.01 8 75 Mar-62
2-W23-98 75731 35316 N V 662.72 8 75 Mar-62
2-W23-99 75767 35300 N V 662.13 8 135 Mar-62
2-W23-100 75804 35318 N V 662.22 8 75 Mar-62

oo 2-W23-101 75789 35391 N V 661.94 8 75 Mar-62
^ 2-W23-102 75744 35390 N V 662.41 8 55 Mar-62

2-W23-103 75719 35355 N V 663.2 8 55 Mar-62
2-W23-104 75812 35356 N V 661.8 8 55 Mar-62
2-W23-105 75833 35317 N V 661.56 8 55 Mar-62
2-W23-106 75872 35297 N V 661.47 8 55 Mar-62
2-W23-107 75907 35319 N V 661.18 8 55 Mar-62
2-W23-108 75915 35360 N V 661.13 8 130 Mar-62
2-W23-109 75889 35392 N V 661.12 8 55 Mar-62
2-W23-110 75847 35391 N V 661.37 8 55 Mar-62
2-W23-111 75832 35277 N V 661.48 8 55 Mar-62
2-W23-112 75824 35229 N V 661.79 8 55 Mar-62
2-W23-113 75865 35195 N V 661.52 8 55 Mar-62
2-W23-114 75895 35206 N V 661.05 8 55 Apr-62
2-W23-115 75915 35234 N V 661.19 8 55 Mar-62
2-W23-116 75909 35272 N V 661.15 8 55 Mar-62
2-W23-117 75827 35168 N V 661.43 8 55 Mar-62
2-W23-118 75824 35126 N V 661.34 8 55 Apr-62
2-W23-119 75854 35098 N V 661.27 8 55 Mar-62
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Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

In Casing GW Total Screen Depths Groundwater Levels Analytical Results

Well West North OU Use Elevation Elevation Diam Depth Top Bottom Installation Start End Start End

6/90

2-W23-120 75916 35134 N V 661.04 8 55 Apr-62

2-W23-121 75904 35177 N V 660.9 8 125 Apr-62

2-W23-122 75694 36087 N V 665.51 6 May-70

2-W23-123 75636 36161 N V 665.8 6 May-70

2-W23-124 75631 36090 N V 665.91 6 135 May-70

2-W23-125 75750 35405 N V 662.12 6 135 May-70

2-W23-126 75792 35410 N V 661.73 6 130

2-W23-127 75817 35444 N V 661.92 6 130

2-W23-128 75809 35475 N V 662.23 6 130

2-W23-129 75760 35498 N V 663.28 6 130

2-W23-130 75726 35475 N V 663 6 130

2-W23-131 75720 35440 N V 662.76 6 130

2-W23-132 75643 35590 N V 662.9 6 140 Mar-72

2-W23-133 75665 35508 N V 662.92 6 Feb-71

2-W23-134 75705 35534 N V 662.95 6 Jan-72

2-W23-135 75745 35590 N V 661.89 6 140 Jan-72^
2-W23-136 75811 35548 N V 661.64 6 Jan-72

2-W23-137 75869 35596 N V 661.46 6 140 Jan-72

2-W23-138 75869 35508 N V 661.84 6 Feb-72

2-W23-139 75913 35548 N V 661.28 6 Feb-72

2-W23-140 75641 35488 N V 663.05 6 Mar-72

2-W23-141 75689 35483 N V 662.82 6 Mar-72

2-W23-142 75847 35488 N V 661.94 6 Feb-72

2-W23-143 75838 35419 N V 661.51 6 140 Mar-72

2-W23-144 75913 35446 N V 661.25 6 Mar-72

2-W23-145 75642 36266 N V 665.53 6 130 Sep-71

2-W23-146 75665 36180 N V 665.44 6 Sep-71

2-W23-147 75707 36207 N V 664.93 6 Sep-71

2-W23-148 75744 36266 N V 664.19 6 130 Sep-71

2-W23-149 75783 36183 N V 663.65 6 Sep-71

2-W23-150 75810 36242 N V 663.68 6 Oct-71

2-W23-151 75846 36266 N V 663.3 6 Oct-71

2-W23-152 75885 36183 N V 663.27 6 Oct-71

2-W23-153 5912 36242 N V 662.8 6 130 Oct-71

0



Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

In Casing GW Total Screen Depths Groundwater Levels Analytical Results
Well West North OU Use Elevation Elevation Diam Depth Top Bottom Installation Start End Start End

6/90

2-W23-154 75724 36140 N V 663 6 Oot-71
2-W23-155 75783 36081 N V 663.9 6 Oct-71
2-W23-156 75810 36140 N V 663.59 6 Oct-71
2-W23-157 75837 36156 N V 663.42 6 Oct-71
2-W23-158 75885 36081 N V 663.41 6 Oct-71
2-W23-159 75912 36140 N V 663.06 6 Oct-71
2-W23-160 75642 36062 N V 665.65 6 Oct-71
2-W23-161 75663 35972 N V 665.46 6 Oct-71
2-W23-162 75705 36045 N V 665.49 6 Oct-71
2-W23-163 75767 35979 N V 664.24 6 Nov-71
2-W23-164 75813 36026 N V 663.81 6 Oct-71
2-W23-165 75837 36054 N V 663.76 6 Oct-71
2-W23-166 75877 35977 N V 663.55 6 Oct-71
2-W23-167 75912 36038 N V 663.06 6 140 Oct-71
2-W23-168 75619 35924 N V 665.7 6 Nov-71

^ 2-W23-169 75665 35874 N V 665.3 6 145 Nov-71
2-W23-170 75711 35924 N V 663 6 Nov-71
2-W23-171 75744 35960 N V 664.66 6 145 Nov-71
2-W23-172 75783 35877 N V 664.35 6 Nov-71
2-W23-173 75810 35936 N V 663.91 6 Nov-71
2-W23-174 75837 35952 N V 663.92 6 Oct-71
2-W23-175 75869 35874 N V 663.43 6 145 Nov-71
2-W23-176 75915 35924 N V 663.21 6 Nov-71
2-W23-177 75698 36091 N V 665.48
2-W23-178 75747 36072 N V 665.82 6 Mar-76
2-W23-179 75620 36214 N V 666.1 6 Mar-74
2-W23-180 75695 36266 N V 665.07 6 Mar-74
2-W23-181 75753 36183 N V 664.1 6 Mar-74
2-W23-182 75786 36271 N V 665.24 6 Mar-74
2-W23-183 75910 36200 N V 662.69 6 Mar-74
2-W23-184 75885 36271 N V 663.03 6 Mar-74
2-W23-185 75620 36012 N V 665.97 6 Mar-74
2-W23-186 75709 36000 N V 665.54 6 Mar-74
2-W23-187 75678 36068 N V 665.67 6 Apr-74
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Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

Well West North
In
OU Use

Casing GW
Elevation Elevation

6/90
Diam Depth

Total Screen Depths Gmundwater Levels Analytical Results
Top Bottom Installation Start End Start End

2-W23-188 75726 36249 N V 663 6 Feb-74
2-W23-189 75815 36204 N V 663.8 6 Feb-74
2-W23-190 75628 35527 N V 661.65 6 Nov-74
2-W23-191 75711 35567 N V 663 6 Nov-74
2-W23-192 75680 35592 N V 663 6 Nov-74
2-W23-193 75795 35590 N V 663 6 Oct-74
2-W23-194 75832 35578 N V 663 6 Oct-74
2-W23-195 75833 35520 N V 663 6 Nov-74
2-W23-196 75900 35582 N V 663 6 Oct-74
2-W23-197 75616 35452 N V 663 6 Nov-74
2-W23-198 75639 35412 N V 663 6 Nov-74
2-W23-199 75819 36111 N V 663 6 Mar-76
2-W23-200 75859 36072 N V 663 6 Mar-76
2-W23-201 75910 36102 N V 663 6 Mar-76
2-W23-202 75799 35990 N V 663 6 Feb-76
2-W23-203 75907 35995 N V 663 6 Mar-76

tj 2-W23-204 75632 35880 N V 663 6 Mar-76
2-W23-205 75687 35882 N V 663 6 Mar-76
2-W23-206 75747 35875 N V 663 6 Feb-76
2-W23-207 75815 35900 N V 663 6 Mar-76
2-W23-208 75901 35885 N V 663 6 Mar-76
2-W23-210 76120 36322 N V 6 Sep-77
2-W23-212 75823 36228 N V 663 6 125 Jun-78
2-W23-213 75829 36101 N V 663 6 125 Jun-78
2-W23-216 75767 36070 N V 664 6 125 Jun-78
2-W23-218 75642 35959 N V 665 6 125 Jul-78
2-W23-220 75829 35897 N V 663 6 125 Jun-78
2-W23-223 75747 35509 N V 6 Jul-78
2-W23-225 75704 35427 N V 6 Apr-78
2-W23-226 75869 35404 N V 6 Apr-78
2-W23-227 75891 35489 N V 6 May-78
2-W23-229 75620 35665 N V 6 Jul-77

6-38-70 70226 38142 N JGW 710.67 453.58 8 295 380 Jun-57 I I .
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Table 2. Monitoring Wells, 200-UP-2 Operable Unit and Vicinity

In Casing GW Total Screen Depths Groundwater Levels Analytical Results
Well West North OU Use Elevation Elevation Diam Depth Top Bottom Installation Start End Start End

6/90

6-38-700 70226 38142 N GW* 710.94 1.5 281 260 280 Apr-65
6-38-70P 70226 38142 N GW* 710.94 1.5 405 390 410 Jun-64
6-38-70Q 70226 38142 N GW* 710.94 1.5 320 350 Jun-64

467.96

w
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Installation: date (month and year) of installation of well

Ground Water Levels: period of data obtained for ground water levels (see
section 2.2.3.2.4).

Analytical Results: period of data obtained for results of chemical and
radiological analyses of ground water from wells. These data have been
reviewed and the results presented in Section 3.1.3.

In all these data, blank entries indicate no data are available for the items in question.
Filling in and reconciling these data will be an early task of the RI.

.€) Presently little information appears to be available for any aquifer tests which may have
been conducted in any of these wells. It appears that the only tests run have been slug tests

C` in the four wells 2-W22-40, -41, -42, and -43. One reason aquifer tests have not been run in
e- these wells appears to be that they were all installed either before routine aquifer testing was

included as a part of the installation process ( 1988), or after disposal of test water became a^.^
problem.

2.2.3.1.2 Hydrostratigraphy. A conceptual hydrostratigraphic column for the site
has been included in Figure 34. The hydrostratigraphic units include (from top to bottom, in
the direction of infiltrating water) the vadose zone in the Hanford formation and the early
Palouse soil, (discontinuous) perched water zones, the Plio-Pleistocene perching unit, the
unconfined aquifer in the Middle Ringold Formation, a (possibly discontinuous) lower/basal

-- Ringold confining layer, and a possible confined basal Ringold aquifer. Below these units,
in the Columbia River Basalt Group, there may be a number of interbed aquifers separated

^ by the relative aquitards of basalt flows.
Cs1-

In the following paragraphs, each of the water-bearing units of this hydrostratigraphic
column are discussed separately, again from the ground surface downward. Emphasis is
placed on the hydraulic properties of these features, to the extent known.

Vadose Zone

Transport of water, and the contaminants it may contain, through the vadose
(unsaturated) zone depends in complex ways on several factors, including most significantly
the moisture content of the soils and their hydraulic properties. The parameters which may
be used in the description of the hydraulic properties of the vadose zone can also vary
according to the model which is used for moisture transport.

Two recent studies (Gee and Heller 1985; Gee 1987) discuss the status of the various
(Hanford Site-wide) investigations of recharge through the vadose zone. Study methods have
included theoretical studies of moisture transport modeling and field studies using various

WHC/6-91/00426A
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types of instrumented lysimeters. Results indicate a wide variability of possible natural
recharge rates across the site, reaching from about 1 in. (25 mm) up to 3 in (75 mm), about
half of the 6 in. (152 mm) of precipitation which occurs on the Hanford Site (Gee and Heller
1985).

Various models exist to estimate these natural recharge rates. Some of these are
described in Gee and Heller (1985) and Gee (1987). Many of the models use a water
retention relationship for the soil. This relates the suction required to remove (or move)
water to its dryness (saturation or volumetric moisture content). Two of these have been
developed by Gee and Heller (1985) for soils in lysimeters on the Hanford Site. As an
example of available data, the particle size distribution and the water retention curves of
these two soils are shown in Figure 35. (The figure cannot be applied directly to soil

c,t moisture measurements without converting volumetric to weight-based moisture contents).
Additional data and information about possible models for unsaturated flow may be found in
Brownell et al. (1975), Rockhold et al. (1988), and Rockhold et al. (1990).

All these data for flow through the vadose zone are applicable to estimates of natural
recharge, thus only for sites where dry materials were disposed of. The more common case
for most of the 200-UP-2 Operable Unit is where large quantities of water were disposed on
a more or less constant basis, so that saturation is maintained in the soil column. For such
situations simpler models (such as a unit gradient) may suffice, requiring only a hydraulic

^. w conductivity. However, even this lessened data requirement is not satisfied with most of the
; information presently available. The best estimate for hydraulic properties of the vadose
° zone appears to be Pasco Basin-wide values of hydraulic conductivity (permeability) for the

.. Hanford formation of about 500 to 20,300 ft/day (150 to 6,180 m/day) and an effective
porosity approaching 30 percent, both developed by Graham et al. (1981).

The same unit gradient model can also be used for dry soils, although here an
unsaturated hydraulic conductivity would be used instead of the usual permeability to account
for unsaturated conditions. Gee (1987) indicate that this method can provide estimates with
order of magnitude accuracy. Gee (1987) applied this method to one site at Hanford with an
avenge saturation (volumetric moisture content) of 11 percent and a hydraulic conductivity
of 9 x 10' ft/day (3.2 x 10' cm/sec).

Last et al. (1989) indicate that investigations were underway at that time to determine
the physical and hydraulic properties of the surficial soils of the vadose zone, but such data
were not yet available. Moisture contents, for example, had been obtained from a number of
core-barrel samples in the 200 Areas (East and West) and varied from 1 percent to 18
percent, with most in the range of 2 percent to 6 percent. The data appear to indicate zones
of increased moisture content that could be interpreted as signs of moisture transport. None
of the boreholes which this study used (for moisture content or other parameters) were

• located in the vicinity of the 200-UP-2 Operable Unit.

WHC/6-91/00426A
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A report regarding the installation of monitoring wells 299-W22-40, -41, -42, and -43,
adjacent to the 216-U-12 Crib (Goodwin 1990) and at the southeastern edge of the 200-UP-2
Operable Unit, did provide some of this data which may be applicable to the vadose zone
soils in the operable unit. The analysis indicated that moisture contents of between less than
1 percent and up to 24 percent are typically found in these borings and may be typical of the
area of the 200-UP-2 Operable Unit. Of the 105 samples analyzed for moisture contents, 86
percent of them were between 1 percent and 10 percent. It should be noted however that this
investigation is in the vicinity of a previously active crib, and it is possible that there is some
impact of disposal of liquid wastes on these moisture contents.

There are a few wells within the 200-UP-2 Operable Unit which are established for
monitoring the vadose zone. These wells are cased but ungrouted holes designed to allow

^ geophysical logging of moisture contents and radionuclide activities. Table 2 includes these
wells with the use indicated as "V" for vadose zone.

Periodically, in the execution of this RI, the status of any new wells installed will be
checked. Any wells found in the operable unit will be identified, cataloged, and assessed for
usefulness for on-going investigation activities.

Perched Water Zone(s)

The perched water zones are present in at least a portion of the site. One perched zone
e appears to exist under the 216-U-1 and 216-U-2 Cribs area and extends at least as far as the

216-U-16 Crib because of the cause and effect connection of the disposal in 216-U-16

mobilizing the previously disposed contaminants below 216-U-1 and 216-U-2 Cribs. No
wells appear to screen this zone in this portion of the site however.

The other area of known perched water is below the active portion of the 216-U-14
Ditch. Wells 299-W19-91, -92, and -93 are screened in this zone at depth of about 100 to
120 ft (30 to 36 m) below ground surface (bottom of screened interval elevation around 555
ft (169 m) above mean sea level). This elevation is about 10 ft (3 m) above the top of the
Early "Palouse" Soil, based on the contours shown in Figure 28, and, thus, is located in the
basal slack-water sequence of the Hanford formation. Water levels in these wells were
measured in December 1989 through September 1990.with the result that Wells 299-W19-91
and -92 had an average water level of 563 ft (172 m) above sea level and Well 299-W19-93
(the most southerly of the three) had a level of about 576 ft (176 m), some 13 ft (4.0 m)
higher. All of these are also within the basal slack-water sequence of the Hanford formation.

The above data describe a situation which is not clearly consistent since the basal
sequence should be generally finer grained and, therefore, less permeable an aquitard and
should not be productive when screened. The best interpretation that can be drawn from

^ these facts is that the water level found and screened in these wells is perched in the early
"Palouse" soil by the impermeability of the caliche zones in the Plio-Pleistocene unit.
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Apparently the calcareous cementation in the Plio-Pleistocene provides greater reduction in
permeability. The perched water is confined on the top by the basal slack-water sequence of
the Hanford formation but can extend up into it. Thus it was in the basal slack-water
sequence that water was encountered and is presently being observed in these wells.

There are liquid disposal sites within or in the vicinity of the 200-UP-2 Operable Unit
where perched water has not been found. These include:

• an area between the two areas of perched water beneath the 216-U-14 Ditch and
the 216-U-1 and 216-U-2 Cribs where Wel1299-W19-22 was completed to a
bottom of screen elevation of about 550 ft (168 m) above sea level in the vadose
zone without finding water

c^+

f^+

:•°t

.^+

• the vicinity of the Z-20 Crib outside of the operable unit to the west of the 216-
U-14 Ditch (including wells 299-W18-17, -18, -19, and -20)

• in the vicinity of the 216-U-17 Crib at the eastern end of the operable unit. -

The evidence for the absence of perched water at these liquid disposal sites is presently
anecdotal, but an initial activity of the RI will be to catalog all wells in the operable unit
including consistent information about their construction and condition.

Information about hydraulic properties of the perched water zones is very limited and
will vary according to how far vertically and in which unit the perched water reaches.

Main (Unconfined) Aouifer

The main unconfined aquifer is generally the best characterized hydrostratigraphic unit
because of its importance in fluid flows and the ability to run in situ aquifer tests in this
saturated zone. Results, in terms of hydraulic properties, vary greatly depending on:

• horizontal position/location between areas across the Hanford Site and even
smaller areas (such as across portions of the 200 Areas

• depth, even within a single hydrostratigraphic unit

• analytical methods for estimating hydraulic conductivity.

Representative estimates for hydraulic conductivity are presented in Table 3. Graham
et at. (1981) summarized much of the studies which had been done to that time, including
both regional studies and those specifically in the 200 Areas. Last et al. (1989) focused on
two areas in the 200 West Area. .
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Table 3. Representative Hydraulic Conductivity Values.

Hydrostratigraphic Unit

Hydraulic Conductivity

ft/d cm/s

Pasco Basin (Graham et al. 1981)
Hanford formation 500 - 20,300 2 x 10-I - 7.2 x 10°
Middle Ringold 20 - 600 7 x 10-3 - 2 x 10-'
Lower Ringold 0.1 - 10 4 x 10-5 - 4 x 10';

200 Areas (Graham et al. 1981)
Hanford formation 2,000 - 10,000 7 x 10'' - 4 x 10°
Middle Ringold 9- 230 3 x 100 - 8 x 10-Z
Lower Ringold 1- 12 4 x 10' - 4 x 10'

200-W Area (Last et al. 1989)
Middle Ringold
Upper portion: 0.06 - 200 2 x 10-5 - 7 x 10'
Basal portion: 1.7 - 4 6 x 10' - 1 x 10-'

Lower Ringold (laboratory) 3 x 10-5 - 8 x 10-5 1 x 19g - 3 x 10r$

Slug Tests as U-12 Crib (Goodwin 1990)
f. . (Upper Ringold?) 8- 44 3 x 1W - 2 x 10-2

CY%
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Goodwin (1990) presents the results of slug tests in four wells installed at the 216-U-12
Crib in 1990, although review of the screen depths and well logs indicates that these wells
may be screened in a small section of the upper Ringold which is likely to be different (and
lower in conductivity) than the main aquifer in the middle Ringold. Finally, Rohay (1991)
presents a map of the Hanford Site (originally from DOE 1988b) of the areal distribution of
equivalent hydraulic conductivity which indicates that the 200 West Area is in a local low
conductivity zone, below about 3 ft/day (0.9 m/day, 1 x 10-3 cm/s).

For effective porosity, estimates range from 10 percent to 30 percent (Graham et al.
1981) with the lower range for the lower Ringold and the higher for near the water table or
in the Hanford formation. Graham et al. (1981) also indicates that anisotropy in the
sedimentary structure of the aquifer materials beneath the Hanford Site causes the vertical
permeability to be 13 to 16 times lower than the horizontal.

In summary, it would appear reasonable to estimate the hydraulic conductivity of the
unconfined aquifer (middle Ringold) in the 200-UP-2 Operable Unit vicinity at about 3

c-, ft/day (1 m/day, I x 10-3 cm/s) but with the realization that there is probably an uncertainty
in this estimate of about an order of magnitude.

Confined Aquifer(s)

.^.a
In addition to the unconfined aquifer in the middle Ringold, it is possible that aquifers

also exist in the coarse-grained basal Ringold Unit which are hydraulically separated from the
unconfined aquifer by the fine-grained basal Ringold Unit under at least part of the 200-UP-2
Operable Unit area. Figure 35 shows a generalized cross section and (partially) an

^ equipotential map for a similar condition which was found almost 3,000 ft (914 m) to the
west of the 200-UP-2 Operable Unit (Last et al. 1989). Data are insufficient to characterize
flows in the coarse-grained basal Ringold in the 200-UP-2 Operable Unit.

Below the Ringold Formation lie the Columbia River basalts, with the Elephant
Mountain member providing the lower confining layer to the basal Ringold aquifer
(Figure 36). Within the Columbia River basalts, a number of interbeds form confined
aquifers. These aquifers were studied in some detail for the Basalt Waste Isolation Project
(DOE 1988b). However, in the vicinity of the 200-UP-2 Operable Unit, these deeper
systems appear to be well separated stratigraphically from the unconfined aquifers and do not
require characterization as part of this study.

2.2.3.1.3 Ground Water Flow. The greatest amount of ground water recharge in the
vicinity of the 200-UP-2 Operable Unit occurs to the west of the operable unit including both
regional (natural) and local (artificial). Man-made sources include the now closed U-Pond or
cribs in the Z-Plant area. Natural ground water inflow occurs largely from across the
western boundary of the Hanford Site. Locally (within the operable unit) recharge currently •
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occurs at the 216-U-14 Ditch and at the 216-U-17 Crib, and has historically also occurred at
many of the other waste management units under investigation (Section 3.1.6). A much
lesser quantity of recharge may occur from percolation of local precipitation (Section
2.2.3.2.2). Discharge of the unconfined aquifer beneath the site is ultimately at the
Columbia River, either near the 100 Areas north of the site, through Gable Gap, or between
the 100 Areas and the 300 Area to the east of the site. The precise path depends on
hydrologic conditions in the 200 East Area. If recharge in the 200 East Area is very large,
more of the recharge from the 200 West Area is diverted north through Gable Gap toward
the 100 Areas. Generally, however, the easterly route appears to be the more likely for
recharge from the 200-UP-2 Operable Unit (Freshley and Graham 1988).

The water levels observed in June 1990 (Kasza et al. 1990) were used to prepare a
t`1 contour map of the water table for the 200 West Area (Figure 2-29). A three dimensional

water table map was developed locally using data presented in Kasza et al., (1990) for the
200-UP-2 Operable Unit (Figure 37). Overall it can be seen that the gradient is fairly

('r' constant, with some possible mounding especially in the western part of the operable unit.
Evans et at (1990) have plotted plumes under the 200 West Area for a number of
constituents (see Section 3.1.4); the directions of contaminant migration evidenced in these
plume maps are generally consistent with the potentiometric maps presented here. One
exception may be uranium (Section 3.1).

., _
The mound at the western edge of the operable unit is apparently a residue of the

mound which existed below the 216-U-10 Pond and has only slowly dissipated since the pond
was decommissioned in 1984. Note that the liquid disposal operations in the 200-UP-2
Operable Unit do not appear to have an impact on the water table.

The June 1990 water levels were fitted to a planar water table using linear regression
techniques. A total of 15 wells within the 200-UP-2 Operable Unit were selected for this
analysis. The resulting plane has a slope (gradient) of 0.0040, downward in a direction of S
24° E. This flow direction is slightly more southerly than indicated (Figure 32), burmay be
an artifact of the greater number of wells in the southern portion of the operable unit and the
relative lack of data in the north. However, the gradient agrees well with the gradient
calculated from Figure 33.

With this gradient (0.0040) and the aquifer properties developed in Section 2.2.3.2.2
above, an estimate was made of the ground water velocity in the main aquifer beneath the
200-UP-2 Operable Unit. With a hydraulic conductivity (k) as 3 ft/day (0.9 m/day), the
gradient (i) of 0.0040, and an effective porosity (n) of about 10 percent, the ground water
velocity would be:

VP =ki/n
= 0.1 feet per day (0.04 m/day). •
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The lower value of 10 percent for porosity is intended to represent the entire
unconfined aquifer. If it is more appropriate to consider only the upper portions, then
higher percentage would be appropriate.

As was mentioned in the development of the estimate for hydraulic conductivity in
Section 2.2.3.2.2, this estimate could be off by an order of magnitude or more. The RI
activities proposed for this operable unit are planned in part to reduce uncertainties in the
geohydrologic parameters.

2.2.3.1.4 Historical Effects of Operations. Water levels obtained from the
Westinghouse Hanford Geosciences ground water database have been plotted against time
(Figure 38) to show historical trends in the ground water level fluctuations. Some of these
trends can be explained on the basis of facility operations, generally as discussed in
Zimmerman et al. (1986) supplemented by discussions with former Hanford personnel
familiar with the site.

The early period of monitoring (1958 to 1967) was characterized as a period of rising
y- water tables. This effect can be attributed to the operations of both U Plant (1952 to 1958)

and REDOX Plant (1951 to 1967), both of which contributed recharge through sizable
discharges to the cribs in the area. After the shutdown of the REDOX Plant in 1967, water
levels dropped several feet, through 1973. The return rise to a plateau at these earlier levels
started in about 1974 which must be attributable to U Pond discharges, although the major
contributor to this facility, the 200 West Evaporator, did not go online until 1975. The
retirement of the Evaporator in about 1980 had only a minor effect on ground water tables,
but the subsequent decommissioning of U Pond in 1984 began a steady decline in water

-" levels which has continued through the period of record and is anticipated to continue for the
foreseeable future until natural ground water levels (without any effect of recharge on the
Hanford Site) are eventually reached.

The general consistency of the well hydrographs in Figure 38 indicates that the general
direction and approximate gradient have been maintained during the period of observation.

There is one indication in this figure of a vertical gradient. The levels in one of the
piezometers at 299-W 19-4 in the northeast portion of the 200-UP-2 Operable Unit, indicated
as 299-W19-4 4p on the graph, is well below (about 3 ft, 0.9 m) the other piezometers at
this same location (299-W19-4 4, 4o, 4q, and 4r). As indicated in the well data in Table 2,
the screened interval in this piezometer is deeper than the others, at 510 to 535 ft (155 to
163 m) below ground surface, thus at about elevations 178 to 203 ft (54 to 62 m) above sea
level. This well apparently screens the coarse facies of the basal Ringold unit (see top of
unit map, Figure 15) which may be confined in this area by the fine-grained facies of the
lower/basal Ringold Units, even though Figure 20 does not indicate that it should be present
at this location. The artificial recharge to the unconfined aquifer from waste disposal •
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practices appears to have caused a downward gradient to occur during the period of record in
this 4p well.

2.2.4 Surface Hydrology

No natural surface water bodies exist in the 200-UP-2 Operable Unit. The only
existing manmade surface water bodies included as waste management units addressed in the
Phase I RI are the 207-U Retention Basins and the open stretches of the 216-U-14 Ditch.
The 200-W Powerhouse Pond is also within the 200-UP-2 Operable Unit. The 200-W
Powerhouse Pond currently receives water from the 284-W Powerplant. Ongoing 200-W
Powerhouse Pond monitoring is discussed in Section 3.1.2. The pond is considered a portion

r., of the 216-U-14 Ditch. The 216-U-14 Ditch was an open ditch running from northeast to
southwest across about one mile of the 200 West Area (Figure 4). It originated about 2,000
ft (610 m) north of the U Plant and terminated at the U-10 Pond. Approximately three-
fourths of the 216-U-14 Ditch was backfilled in 1984. The open stretches include a small
distance at the north boundary of the 200-UP-2 Operable Unit and a segment just east and

' south of the 241-U Tank Farm. These discontinuous open portions of the ditch represent
minor, if any, flooding potential because of the previous nature of the soil which allows for
rapid infiltration of surface water into the ground and because of the construction of the ditch
with high bermed sides. The 200 West Area is not in a designated floodplain. The 207-U
Retention Basins present no threat of flooding because they discharge into the 216-U-14
Ditch.

2.2.5 Meteorology

The Hanford Site lies east of the Cascade Mountains and has a semiarid climate
because of the rainshadow effect of the mountains. The weather is monitored at the Hanford
Meteorology Station and at other points situated through the reservation. The following text
summarizes of the Hanford Site meteorology.

2.2.5.1 Precipitation. The Hanford Site receives an annual average of 6.25 in. (0.16 m) of
precipitation. Precipitation falls mainly in the winter months, with about half of the annual
precipitation occurring between November and February. Average winter monthly snowfall
ranges from 5.3 in. (0.13 m) in January to 0.31 in. (8 mm) in March. The record snowfall
of 24.4 in. (0.62 m) occurred in February 1916 (Stone et al. 1983). During the months of
December through February, snowfall accounts for about 38 percent of all precipitation
(Cushing 1989).

The average yearly relative humidity at the Hanford Site for the period 1946 to 1980
was 54.4 percent. Humidity is higher in winter than in summer. The monthly averages for
the same period range from 32.2 percent for July to 80 percent in December.

0
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2.2.5.2 Winds. The Cascade Mountains have considerable effect on the wind regime at
Hanford by serving as a source of cold air drainage. This gravity drainage results in a
northwest to west-northwest prevailing wind direction (WPPSS 1977). The average mean
monthly speed for the period of 1945 to 1980 is 7.7 mph (3.4 m/s). Peak gust speeds range
from 63 to 80 mph (28 to 36 m/s) and are generally southwest or west-southwest winds
(Stone et al. 1983).

Figure 39 shows wind roses for the Hanford Telemetry Network (Stone et al. 1983).
The gravity drainage from the Cascades produces a prevailing west-northwest wind in the
200 West Area. In July, hourly average wind speeds range from a low of 5.2 mph (2.3 m/s)
from 9 to 10 a.m. to a high of 13.0 mph (6 m/s) from 9 to 10 p.m.

2.2.5.3 Temperature. Based on data from 1914 to 1980, minimum winter temperatures
vary from -27°F (-33°C) to +22°F (-6°C), and maximum summer temperatures vary from
100°F (38°C) to 115°F (46°C). Between 1914 and 1980, a total of 16 days with
temperatures -20°F (-29°C) or below are recorded. There are 10 days of record when the
maximum temperature failed to go above 0°F (-18°C). Prior to 1980, there were three

r' summers on record when the temperatures were 100°F (38°C) or above for 11 consecutive
days (Stone et al. 1983).

2.2.6 Environmental Resources

The Hanford Site is characterized as a cool desert or a shrub-steppe and supports a
biological community typical of this environment.

^ 2.2.6.1 Flora and Fauna. Over 100 species of plants have been identified on the 200 Area
- Plateau (Cushing 1989). The dominant plants are big sagebrush (Artemisia tridentata) ,

0. rabbitbrush (Crysothamnus nauseous) , cheatgrass (Bromus tectorum) , and Sandberg's
bluegrass (Poa sandbergii) , with cheatgrass providing half of the total plant cover. The
sagebrush/cheatgrass or Sandberg's bluegrass community is perhaps the most common in the
area. Cottonwood o ulus sp.), willows (Salix sp.), cattails (Tynha latifolia) , and
bullrushes (SciMus sp.) grow along ponds and ditches (Cushing 1989).

More than 300 species of terrestrial and aquatic insects have been found on the
Hanford Site (Cushing 1989). Grasshoppers and darkling beetles are among the most
conspicuous groups and are important in the food web of the local birds and mammal
communities.

Approximately 16 species of amphibians and reptiles have been observed at the
Hanford Site (Cushing 1989). The side-blotched liiard (Uta stansburiana) is the most
abundant reptile. Horned (Phrynosoma dou Igassi) and sagebrush lizards ( celoporous
raciosus are also common in sandy areas only. The most common snakes are the gopher
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snake (Pitoophis melanoleucus) , the yellow-bellied racer (Colluber constrictor) and the
Pacific rattlesnake (Crotalus viridis) . Striped whipsnakes (Masticophis taeniatus) and desert
night snakes (Hypsiglena torquata) are found occasionally and are important food items for
birds of prey. Toads and frogs are found near the permanent water bodies at the Hanford
Site and may be near the 216-U-14 Ditch.

Over 235 species of birds have been identified as occurring at the Hanford Site
(Landeen et al. 1991). The homed lark remophilia alnestris) and western meadowlark
(Sturnella neglecta) are the most abundant nesting birds in the shrub-steppe of the 200 Areas
(Cushing 1989). It is also reported that waste water ponds at the Hanford Site are important
habitats for songbirds, shore birds, ducks, and geese. Ducks have been observed in the 216-
U-14 Ditch along the open section in the southwest part of the 200-UP-2 Operable Unit.

C'.' Hawks and owls use the Hanford Site as a refuge, especially during nesting (Cushing 1989).
,^..

Of the 39 species of mammals identified on the Hanford Site, most are small and
r nocturnal (Cushing 1989). The Great Basin pocket mouse (Peronagthus parvus) is the most

abundant. Cottontail rabbits (Sylvilagus sp.) are distributed near riparian areas and the
black-tailed jackrabbit (Lepus californicus) is found scattered throughout the dryland habitats.
Muskrats (Ondatra zibethicus) and porcupines (Erethizon dorsatum) have been observed
along the shorelines of ponds and ditches. Coyotes (Canis latrans) are the principal mammal
predator on the Hanford Site.

ri..

Cushing (1989) states that larger mammals found at Hanford include mule deer
(Odocoileus hemionus) and elk (Cervus elaphus) . The elk herd is centered almost entirely on
the Arid Lands Ecology (ALE) reserve but are free-roaming. The mule deer are found
mostly along the Columbia River and in the Rattlesnake Hills.

CP` 2.2.6.2 Threatened and Endangered Species. There are no plants on the federal list of
Endangered and Threatened Wildlife and Plants that are known to occur on the Hanford Site
(Cushing 1989). Three species of plants are on the Washington State listing. Yellow cress
(Roripoa columbiae Suksd.) is listed as endangered. Hoover's desert parsley (Lomatium
tuberosum) and Columbia milk-vetch (Astragalus columbianus Barneby) are listed as
threatened. However, these plants are not expected to occur near the 200 Areas.

The federal government lists the American peregrine falcon (Falco peregrinus anatum)
as endangered and the bald eagle (Haliaeetus leucocephalus) as threatened and on the
Hanford Site (Cushing 1989). The state of Washington lists, in addition to the peregrine
falcon and bald eagle, the white pelican (Pelecanus erythrorhynchos) and sandhill crane (Grus
canadensis) as endangered, and the ferruginous hawk (Buteo regalisj as threatened. The
peregrine falcon is a casual winter migrant to the Hanford Site and does not nest there. The
bald eagle is a regular winter resident where it forages, on dead salmon and waterfowl along
the Columbia River; it does not nest on the Hanford Site or roost near the 200 Areas.
Increased use of power poles for nesting sites by the ferruginous hawk has been noted.
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The known pelican, peregrine falcon, and sandhill crane range on the Hanford Site is also
restricted to the Columbia River.

If any of the threatened or endangered species are found in the 200-UP-2 Operable
Unit, their location may constitute a critical habitat. Specific information regarding the
occurrence of these species in the 200-UP-2 Operable Unit has not been compiled and will,
thus, be part of the Phase I RI.

2.2.6.3 Land Use. The 200-UP-2 Operable Unit is the location of the U Plant and its
attendant facilities and structures (UO; Plant, 271-U Building, 222-U Laboratory, etc., see
also Section 2.1, 200-UP-2 Operable Unit Site Description).

r^
Past activities at U Plant and related facilities were mainly uranium extraction

processes and the conversion of uranyl nitrate hexahydrate to U03, at the UO3 Plant. Other
t buildings within the unit served mainly as storage or office space. Currently, the UO3

building is on standby status and is expected to begin operations again in 1991. Waste
r" management units that remain active are noted on Figure 5, Operational and Waste-Related

History.

2.2.6.4 Water Use. The 216-U-14 Ditch is a manmade structure, also known as the
Laundry Ditch because waste water from laundry facilities to the north has historically been
discharged to the ditch for disposal, either by infiltration through the streambed or by
conveyance to the U-10 Pond to the southwest. Water from the ditch has apparently never

^ been used for any purpose.

-- About three-fourths of the original ditch has been backfilled and the remaining open
portions continue to serve only as infiltration facilities for water from the 207-U Retention
Basin and the 284-W Powerplant. Occasionally, water from a nearby fire hydrant is pumped
into the southern open part of the ditch to maintain a prescribed water level when the 207-U
Facility is not discharging.

There are no domestic ground water supply wells within the boundary of the 200-UP-2
Operable Unit. The nearest reported domestic ground water wells to the southeast (generally
downgradient) from the site are at the Fast Flux Test Facility (400 Area, see Figure 1)
located over 20 mi (32 km) from the 200-UP-2 Operable Unit.

2.2.7 Human Resources

The environmental conditions at the 200-UP-2 Operable Unit must be evaluated in
relationship to the surrounding population centers and other human resources. A very brief
summary of demography, archeology, historical resources, and community involvement is
given below. •

WHC/6-91/00426A

WP-112



DOE-RL-91-19

Draft A

0

2.2.7.1 Demography. There are no residences on the Hanford Site. The.nearest inhabited
residences are farm homes on land located 13 mi (21 km) north of the 200-UP-2 Operable
Unit. There are approximately 258,000 people living within a 50 mi (80 km) radius of the
200 Area plateau (Cushing 1988). The primary population centers are the cities of Richland,
Kennewick, and Pasco, located southeast of the Hanford Site, Prosser to the south,
Sunnyside to the southwest and Benton City to the southeast.

2.2.7.2 Archaeology. An archaeologic survey has been conducted of undeveloped portions
of the 200 West Area by the Hanford Cultural Resources Laboratory (HCRL) (Chatters and
Cadoret 1990). Isolated artifacts and sites of interest were identified in the 200 West Area
but not within the 200-UP-2 Operable Unit. The closest site of interest is the remains of the
White Bluffs Road, located approximately 1 mile northwest of the 200-UP-2 Operable Unit,
which was previously an Indian trail. It has been the recommendation of the HCRL that the
White Bluffs Road be nominated to the National Register of Historic Places.

4,•

{. 2.2.7.3 Historical. Cushing (1988) states that the only historic site in 200 West Area is the
old Whites Bluffs freight road that crosses diagonally through the vicinity. Cushing (1988)
also stated that this site is not considered to be eligible for the National Register.

2.2.7.4 Community Involvement. A CRP (see Attachment 5 to this work plan) has been
developed for the Hanford Site Environmental Restoration Program which includes any
potentially affected community with respect to the RI/FS for the 200-UP-2 Operable Unit.
The CRP includes a discussion on analysis of key community concerns and perceptions
regarding the project, along with a list of all interested parties.

6^

r1
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3.0 INITIAL EVALUATION

3.1 KNOWN AND SUSPECTED CONTAMINATION

Several historic documents and data summaries were reviewed for development of this
section which addresses contaminants known or suspected to be present within the 200-UP-2
Operable Unit. Reported mixed waste inventories for 12 of the waste management units are
summarized in Table 4. Information compiled in Table 4 is from the DOE report
Preliminary Assessment/Site Inspection Activities on Inactive Waste Sites at Hanford (DOE-
RL 1988). No waste inventories have been reported for other waste management units or
any of the unplanned releases. Table 5 lists the contaminants reported to have been disposed
in the 200-UP-2 Operable Unit (DOE-RL 1988 and Deford 1991).

In addition to the data regarding what was disposed of in the various facilities, a second
source of information is the measurement of what is in the environment. Environmental
monitoring has been carried out on the Hanford Site for many years by Pacific Northwest

' Laboratory (PNL), Westinghouse Hanford and predecessor contractors. For the most part,
rPo PNL's responsibility is outside operation areas (like the 200 West Area) although it has been

involved in compilation of some of the data. Most of the data which are specific to the 200-
UP-2 Operable Unit are collected and published by Westinghouse Hanford. The last five
years of published reports were reviewed for this work plan:

Calendar
Year Report

1989 Schmidt et al. (1990)
e 1988 Elder et al. (1989)

1987 Elder et al. (1988)
1986 Elder et al. (1987)
1985 Elder et at (1986)

Monitoring discussed in these reports includes the following:

• ambient air sampling

• ground water sampling

• soil and biota sampling

• external radiation measurements

• surface water sampling

^
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Table 4. Reported Mixed Waste Inventories.a/

waste

.. . ., .: . .
( g)„OUANTITY OF REPORTED CHEMICALS k

.., '
SOUANTITY OF REPORTED RADIONUCLIDES (Ci)

REPORTED

WASTE

Management
Unit No. Nitrate Nitrlc Acid Phosphate Sodium Sulfate TBP Hexone Co-60 Sr-90 Cs-137 Pu-239 Pu-240 Ru-106 U-238 Am-241 H-3 Alpha Beta Volume Rec'd

Iiters

216-U-1 &
216-U-2

1,200,000 70,000 100,000 500,000 0.00157 2.31 4.75 2.43 0.656 1.35 13.8 46,200,000

216-U-3 9
9 +y

0.00157 0.041 0.434 0.00571 0.00155 0.000 0.006 .00614 0.917 791,000

216-U-4 400, ^
300,000

216-U-4A 900 30 400 0.0159 .185 0.00051 0.00013 .00000012 0.00297 .000553 0.387 545,000

216-U-48 10 .00165 0.197 0.00308 0.00083 .00332 0.381 33,000

216-U-5 &
216-U-6

200 I 0.0006 0.195 0.0207 0.00285 0.00077 0.00 0.122 .00307 0.792 2,250,000

216-U-7 70 I 7,000

216-U-8 200,000 0.0431 0.0455 21.8 5.7 .00000001 8.04 22.700 0.650 379,000,000

216-U-12 55.90 0.0566 0.0123 .00000218 0.00645 0.00188 .105 112.0 150,000,000

216-U-15
(same as

UN-200-W-125)

13,000 40,000 0.0442 0.0465 0.000 .00614 0.180 68,100

216-U-16 0.00921 0.0165 0.0902 0.233 0.00739 0.05150 409,000,000

216-U-17 .00002960 .000053 69.70 .000195 2,110,000

a/ Hazardous chemical and radionuclide Inventories are from the Waste Information Data System sheets.
Not all sites with the 200-UP-2 Operable UnH have reported Inventories.

h/ Values decayed through December 31, 1989.
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Table S. List of Contaminants Reported to be Disposed in the 200-UP-2 Operable Unit.

Radionuclides

14Cs
'3'Cs

60Co
106Ru
'Sr
z39pu

1^0Pu
Uranium (natural, U03, uranyl nitrate hexahydrate)e^s
'^'Am
"Tc
sH

Thorium (possible)
Gross Alpha
Gross Beta

Inorganics

Phosphate (tributyl phosphate)
Sodium
Sulfate
Nitrate (nitric acid, uranyl nitrate hexahydrate)

. Organ ics

Hexone
Tributyl Phosphate

Note: This compilation is based on reports for 12 waste management units.

Sources: Waste Information Data System (Deford 1991) and Preliminary Assessment/
Site Inspection Activities on Inactive Waste Sites at Hanford (DOE-RL 1988).

0
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radiological surveys

Locations of ground water wells have already been described in Section 2.2.3.1 and are
shown on Plate 2. Other monitoring locations are shown on Figure 40.

Contaminants are known or suspected at source sites (waste management units and
unplanned release locations). Potentially affected media in the 200-UP-2 Operable Unit are
surface soil, sediment, surface water, vadose zone soil, ground water, air, and biota. The
known or suspected contaminant sources (waste management units and unplanned releases)
and media potentially affected by each are summarized in Table 6. Each affected medium is
discussed in the following sections.

3.1.1 Surface Soil
c.

Surface soil contamination is reported in the vicinity of the 216-U-1 and U-2 Cribs
(Rohay 1991) and the 207-U Retention Basins. Surface contamination is suspected along the
banks of the 216-U-14 Ditch, and at the 216-U-15, 216-U-5 and U-6 Trenches (Table 6).
Surface soil contamination is also known or suspected at most unplanned release locations
because many of the releases were apparently relatively small spills of liquid or U03 powder
directly onto the ground surface. Surface soil contamination can be documented at some of
the waste management units and unplanned release locations through on-going surface
radiation surveys. Even at these locations, no isotopic characterization of the soil
contamination was performed until recently, but these results were not yet available at the
time of this draft.

Since 1978, surface soil sampling has consisted of sampling on a regular rectangular
_ grid which covers the 200 West Area with 35 sampling sites. The locations of these

sampling points have apparently never been exactly measured by surveying, but are generally
located close to the intersection of Hanford Site coordinate lines at 2,000 ft (610 m)
spacings: W71000, W73000, W75000, W77000, and W79000 intersecting with N34000,
N36000, N38000, N40000, N42000, N44000, and N46000. Six of these grid sampling
locations [2W18, 2W23, 2W24, 2W25, 2W29, and 2W30 (Figure 40)] are within or on the
boundary of the 200-UP-2 Operable Unit. In addition, since 1984 soils have also been
sampled along fences enclosing the three tank forms in the 200 West Area. Two of these
fenceline soil sampling plots, U-TF-SE and U-TF-NE, are at the western edge of the
operable unit. None of these sampling locations were at waste management units or
unplanned releases.

The results of these two soil sampling programs are presented in Tables 7 and 8, along
with the counting error associated with each value (if it was presented in the references).
Those entries with the value greater than the error ("positive detections") are

0
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S(Ws arill Stiinma"ry of Potenttally^Affectel Media (continued)Table 6. , .

Source Surface
Surface
Water ^Ha^

Vadose
Zone

Perched
Ground

Main
Unconfined Remarks

Site Soii Sediment Water soil Water Aquifer

(aontinued)

216-U 1&!:Cnb '. 'A !.: °.. : __ : • -;: ; ♦.. -- _ . ..,; .-:. ,..,.. .. _ . ,

216-U-17 Crib

2Q1 U 151 Daverslon Box Na Reported Release (see unplanned release No UN-200 W 6) `

241 U 152 Diversion Box No Reported Release (see unplanned release No. UN-200 W 6)

241 UX 1.51 Drverswn Box Na Reported Release (see unplanned release No UN 200 W 6)
Z-A

241 -UX-302 Catch Tank No Reported Release (see unplanned release No. UN-200-W-6)

2Q1 UX 367 SettlmgTank No Reported Release (see unplanned release No UN-200 W 19)
:. .. t:-..<: r r .., r

Vault I No Repcjrted Release

I
I

volume reported
probably too small

Burial GroundlBurning Pit No Reporteded Contamin'nts
tr tomm

t7
0

a
^

• Known (documented) I

A Suspected



Table 6. Sources and Summary of Potentially Affected Media (continued).

N
-P

Source Surface Surface Surface Vadose Perched Main

Site soii Water Water Zone Ground Unconfined Remarks
(0 - 2 ft) Sediment Soil Water Aquifer

Unplanned Release No

UN 200 W 6

.

♦, „

UN-200-W-19 ♦

UN 200 W-33 ♦ • ♦ ,,., , ,

UN-200-W-39 ♦ Site is now under the
224-UA Addition.: ,

I 1968 T l n oUN 20a w 46 ♦ n cantam nat o was rep ited
on all flutside honzoRta4sudaces.

UN-200-W-48 ♦ ♦
,...

UN 2Ua W-55 ♦
,..- . , ,. ^.-. _ M . .:`._.

UN-200-W-60 ♦

^N 200 w 78 ': ♦ _: ^ ': . . . . - ;. ::

UN-200-W-86 ♦

UN20UW101 ': ♦ ♦.. .: .,
UN-200-W-1 11 A

(7N 2QO W 112 6 ♦
UN-200-W-117 ♦ ♦

UN zoa W 118 ^` mrauo rre , 14
. . ., ^,rp,^^e . . :: . . ... . . , .. _ .

UN-200-W-125 Same aslwaste management unit 216-U-15

13N=200 W 1$8 e
E

:
♦ , :. ♦ ♦

♦

• ^

C
O

C7t

^



• Table 6.) Soprce!p and Summary of, Potenti"ally'?iffected Media. •

LA

Source Surface
Surface Surface

Vadose Perched Main

Site $O1t
Water

Water
Zone Ground Unconfined Remarks

Sediment soil Water Aquifer

U iWaste Management n t

Construation Surtape
Laydown Area No Reported Contaminants°

0
at

♦ ♦207-U-Retention Basins

216U1antl21SU-2Cnbs •Ey
^

WEE

216-1J3 French Drain ♦ ♦ ^'

^4`A
♦ ^ ♦

everse Nlell216U

♦ ♦ ♦ Began to plug--possibility of
216-U-4A French Drain overflow to surface soil

Roco 666verffovifrom 21& U 4
U 4B French D.ram16 ♦ ♦ ♦ to possibly cause soigesurface ?

: _ , . ': : _ . ._ . ;: ^ i: . , '+: . , ^: r nearsuitacs contammatfon , , „o . ........ .. .. ...... : , _. . , ,., . .. .._
216-U-5 and 216-U-6 Trenches ♦

•
♦ ♦ ^,

;, ,
216 U-7French Dram i

> „ .

♦: ^ ♦

216-U-8 Crib ♦ ♦ ♦ ♦

216-2Cnb ♦ ^ .1 ♦,

216-U-14 Ditch ♦ ♦ ♦ ♦ ♦
ditap

'S Trench216 U 1 ♦ ♦ . ^ ♦ • Known (documented)
♦ Suspected

C7

^

ai •^aaiouuviuiauvuva^a.^^maui.^uavw^vwwm^ ^..^i.

b/ Baker at al 1988.
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2W23
Table 7. Results of Grid Soil Sampling (pCi/g)

1985 1986 1987 1988 1989 Average

Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Ce-141 -1.5E-01 1.1E-01 -3.92E-03 2.09E-01 -7.70E-02

Ce-144 2.0E-01 2.7E-01 8.80E-02 2.66E-01 1.44E-01

Co-58 8E-02 3E-02 + -6.4E-03 2.1E-02 1.59E-03 2.49E-02 2.51E-02

Co-60 7E-02 4E-02 + 6.0E-03 2.3E-02 4.0E-02 1.7E-02 + 2.42E-02 1.92E-02 + 3.51E-02

Cs-134 7E-02 4E-02 + 4E-02 3E-02 + S.OE-02 2.3E-02 + -1.06E-01 4.03E-02 1.35E-02

Cs-137 7.68E+01 4.72E+00 + 5.77E+01 5.80E+00 + 4.2E+01 4.2E+00 + 6.5E+01 6.5E+00 + 5.80E+01 5.81E+00 + 5.99E+01

Eu-152 4.9E-02 9.2E-02 4.1E-02 6.7E-02 2.75E-02 7.94E-02 3.92E-02

Eu-154 1.4E-01 9E-02 + 1.5E-02 6.0E-02 3.4E-02 5.8E-02 6.66E-02 5.25E-02 + 6.39E-02

Eu-155 -4.3E-02 1.6E-01 -5.6E-03 1.8E-01 -1.41E-02 1.27E-01 -2.09E-02

1-129 1.81E-01 6.06E-01 1.81E-01

g-40 1.44E+01 1.59E+00 + 1.44E+01

Mn-54 1.1E-02 1.6E-02 -3.6E-03 1.6E-02 1.15E-02 1.87E-02 6.30E-03

i Nb-95 -5.4E-03 1.9E-02 -6.68E-02 6.75E-02 -3.61E-02

Q Pb-212 6.38E-01 1.07E-01 + 6.38E-01

Pb-214 6.9E-01 1.5E-01 + 5.42E-01 1.19E-01 + 6.16E-01

Pu-238 1.28E-02 2.0E-03 + 2.49E-02 8.1E-03 + 1.9E-02 4.1E-03 + 2.5E-02 2.9E-03 + 2.87E-02 3.33E-03 + 2.21E-02

Pu-239 6.3E-01 5.8E-02 + 1.68E+00 1.8E-01 + 1.1E+00 1.1E-01 + 1.4E+00 1.3E-01 + 1.53E+00 1.53E-01 + 1.27E+00

Ru-106 -4.3E-01 3.9E-01 -2.OE-02 4.0E-01 -7.18E-02 4.02E-01 -1.74E-01

Sr-90 4.9E-01 9.7E-02 + 1.59E+00 2.9E-01 + 2.3E+00 5.8E-01 + 1.5E+00 3.0E-01 + 1.54E+00 3.22E-01 + 1.48E+00

Tc-99 2.35E-01 1.17E+00 2.35E-01

U 4.6E-01 1.5E-01 + 4.2E-01 1.4E-01 + 3.5E-01 1.0E-01 + 4.2E-01 1.3E-01 + 5.57E-01 1.63E-01 + 4.41E-01

Zn-65 -1.8E-02 4.8E-02 -8.63E-02 5.25E-02 -5.22E-02

Zr-95 2.5E-01 1.1E-01 + -1.2E-02 4.1E-02 2.1E-02 2.8E-02 2.78E-02 5.58E-02 7.17E-02

+ Indicates Positive Detection (Result Greater Than Error)
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Table 7. Results of Grid Soil Sampling (pCi/g) (cont.)

0

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Ce-141 -1.2E-02 4.0E-02 -7.39E-02 7.83E-02 -4.30E-02
Ce-144 -1.6E-02 1.1E-01 -1.66E-02 9.22E-02 -1.63E-02
Co-58 9E-02 7E-02 + -3.7E-03 1.9E-02 -5.96E-03 2.52E-02 2.68E-02
Co-60 -5.OE-03 1.8E-02 1.7E-02 1.4E-02 + 2.89E-03 1.SOE-02 4.96E-03
Cs-134 5E-02 3E-02 + 5.1E-02 2.OE-02 + -6.03E-02 1.80E-02 1.36E-02
Cs-137 2.45E+00 2.4E-01 + 2.78E+00 3.0E-01 + 2.5E+00 2.6E-01 + 1.3E+00 1.4E-01 + 1.03E+00 1.13E-01 + 2.OIE+00
Eu-152 1.3E-01 1.0E-01 + -2.9E-02 9.6E-02 1.4E-01 6.7E-02 + 1.74E-02 7.65E-02 6.46E-02
Eu-154 2.4E-01 1.7E-01 + -2.7E-02 5.8E-02 -7.4E-03 5.3E-02 1.16E-02 4.53E-02 5.43E-02
Eu-155 2.2E-03 6.7E-02 7.2E-02 5.8E-02 + -2.75E-03 4.79E-02 2.38E-02
1-129 -7.1E-02 3.2E-01 2.76E-01 2.85E-01 1.03E-01
K-40 1.36E+01 1.51E+00 + 1.36E+01
Mn-54 1.2E-01 5E-02 + -5.5E-03 1.7E-02 1.9E-02 1.6E-02 + 1.08E-02 1.59E-02 3.61E-02
Nb-95 1.9E-01 1.1E-01 + 7.3E-03 2.0E-02 -6.24E-02 5.77E-02 4.50E-02
Pb-212 6.98E-01 7.95E-02 + 6.98E-01
Pb-214 6.4E-01 8.4E-02 + 6.09E-01 7.90E-02 + 6.25E-01
Pu-238 1.5E-03 5E-04 + 2.0E-03 7E-04 + 1.2E-03 4.2E-04 + 1.3E-03 4.2E-04 + 6.61E-04 3.47E-04 + 1.33E-03
Pu-239 6E-02 IE-02 + 6E-02 1E-02 + 5.OE-02 5.7E-03 + 4.6E-02 5.3E-03 + 4.49E-02 5.62E-03 + 5.22E-02
Ru-106 8.9E-02 1.8E-01 -2.8E-02 1.3E-01 1.30E-01 1.50E-01 6.37E-02
Sr-90 7.6E-01 1.4E-01 + 5.1E-01 1.0E-01 + 2.1E-01 5.4E-02 + 2.8E-01 5.5E-02 + 1.65E-01 3.46E-02 + 3.85E-01
Tc-99 4.4E-01 1.1E+00 1.60E-01 1.17E+00 3.00E-01
U 7.5E-01 2.5E-01 + 1.1E+00 2.9E-01 + 8.3E-01 2.4E-01 + 8.26E-01 2.34E-01 + 8.77E-01
Zn-65 -3.7E-02 4.2E-02 -1.45E-01 5.36E-02 -9.10E-02
Zr-95 -2.3E-02 4.1E-02 -6.1E-03 2.9E-02 -5.69E-03 5.36E-02 -1.16E-02

+Indicates Positive Detection (Result Greater Than Error)
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Table 7. Results of Grid Soil Sampling (pCi/g) (cont.)
2W18

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Ce-141
Ce-144
Co-58
Co-60 2.6E-04 1.SE-02 2.60E-04
Cs-134 6E-02 3E-02 + 6.00E-02
Cs-137 1.74E+00 1.8E-01 + 1.79E+00 2.0E-01 + 1.5E+00 1.6E-01 + 1.68E+00
Eu-152 9.9E-02 7.7E-02 + 9.90E-02
Eu-154 1.7E-02 5.OE-02 1.70E-02
Eu-155 1.3E-02 5.1E-02 1.30E-02
1-129
K-40

N Mn-54 2E-02 0E+00 + 2.4E-03 1.4E-02 1.12E-02
00 Nb-95 -8.8E-03 1.7E-02 -8.80E-03

Pb-212
Pb-214 5.7E-01 7.7E-02 + 5.70E-01
Pu-238 1.61E-02 2.1E-03 + 9.4E-03 1.6E-03 + 1.2E-02 1.SE-03 + 1.25E-02
Pu-239 8.1E-01 7E-02 + 4.8E-01 5E-02 + 6.8E-03 1.2E-03 + 6.9E-01 6.7E-02 + 6.62E-01
Ru-106 2.1E-01 1.8E-01 + -3.4E-03 1.3E-01 1.03E-01
Sr-90 4.3E-01 8.3E-02 + 2.3E-01 4.6E-02 + 1.SE-01 3.1E-02 + 2.70E-01
Tc-99
U 3.1E-01 1.1E-01 + 3.9E-01 1.3E-01 + 3.0E-01 9.3E-02 + 3.33E-01
Zn-65
Zr-95 -1.7E-03 2.7E-02 -1.70E-03

+Indicates Positive Detection (Result Greater Than Error)
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Table 7. Results of Grid Soil Sampling (pCi/g) (cont.)

9

2W25

1985 1986 1987 1988 1989 Average

Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Ce-141 -2.2E-02 3.1E-02 -2.20E-02

Ce-144 -4.7E-02 8.7E-02 -4.70E-02

Co-58 1.9E-02 1.2E-02 + 1.90E-02

Co-60 1.6E-02 1.5E-02 + -2.7E-02 1.8E-02 -5.50E-03

Cs-134 2.7E-02 1.6E-02 + 2.70E-02

Cs-137 8.8E-01 1.2E-01 + 8.1E-01 9.1E-02 + 5.3E-01 6.7E-02 + 7.40E-01

Eu-152 1.2E-01 1.0E-01 + 1.2E-01 6.1E-02 + 7.OE-02 7.3E-02 1.03E-01

Eu-154 1.5E-01 1.1E-01 + 7.7E-03 4.5E-02 3.8E-02 5.2E-02 6.52E-02

Eu-155 6.4E-02 4.2E-02 + 6.7E-03 6.OE-02 3.54E-02

1-129
K-40
Mn-54 4.OE-02 4.OE-02 1.6E-02 1.3E-02 + 1.4E-02 1.7E-02 2.33E-02

Nb-95 -1.1E-02 2.1E-02 -1.10E-02

Pb-212
Pb-214 5.7E-01 8.3E-02 + 5.70E-01

Pu-238 1.1E-03 5.OE-04 + 7.6E-04 3.3E-04 + 5.2E-04 2.7E-04 + 7.93E-04

Pu-239 2.9E-02 3.5E-03 + 2.9E-02 3.5E-03 + 2.1E-02 2.7E-03 + 2.6313-02
Ru-106 -1.4E-02 1.1E-01 3.1E-02 1.0E-01 8.5013-03
Sr-90 5.2E-01 9.9E-02 + 3.1E-01 7.8E-02 + 1.9E-01 3.8E-02 + 3.40E-01

Tc-99
U 6.9E-01 2.1E-01 + 8.4E-01 2.3E-01 + 5.9E-01 1.7E-01 + 7.07E-01

Zn-65 -3.1E-02 3.3E-02 -3.10E-02

Zr-95 4.0E-02 2.7E-02 + -6.0E-03 3.2E-02 1.70E-02

+Indicates Positive Detection (Result Greater Than Error)



2W29
Table 7. Results of Grid Soil SampGng (pCi/g) (cont.)

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Ce-141 -1.8E-02 4.2E-02 -1.80E-02
Ce-144 2.7E-01 2.3E-01 + -7.6E-02 1.0E-01 9.70E-02
Co-58 5.2E-03 1.6E-02 5.20E-03
Co-60 2.6E-02 1.5E-02 + 6.7E-03 1.7E-02 1.64E-02
Cs-134 4E-02 3E-02 + 1.6E-02 2.1E-02 2.80E-02
Cs-137 2.43E+00 2.3E-01 + 1.54E+00 1.8E-01 + 1.1E+00 1.2E-01 + 1.4E+00 1.5E-01 + 1.62E+00
Eu-152 1.0E-01 6.9E-02 + 1.1E-01 6.5E-02 + 1.05E-01
Eu-154 4.1E-02 5.5E402 2.5E-02 5.1E-02 3.30E-02
Eu-155 1.2E-02 5.6E-02 6.8E-02 5.8E-02 + 4.00E-02
1-129
K-40
Mn-54 -2.9E-03 1.9E-02 7.9E-03 1.6E-02 2.SOE-03

,,,^ Nb-95 -1.3E-02 2.2E-02 -1.30E-02
° Pb-212

Pb-214 6.5E-01 8.9E-02 + 6.50E-01
Pu-238 1.00E-02 1.7E-03 + 4.7E-03 1.1E-03 + 2.4E-03 6.1E-04 + 5.0E-03 9.1E-04 + 5.53E-03
Pu-239 6.0E-02 IE-02 + 5.OE-02 1E-02 + 5.0E-02 5.8E-03 + 1.2E-01 1.3E-02 + 7.00E-02
Ru-106 9.5E-01 3.9E-01 + 2.5E-02 1.4E-01 -7.SE-02 1.2E-01 3.00E-01
Sr-90 1.18E+00 2.2E-01 + 4.9E-01 9.6E-02 + 4.6E-01 1.2E-01 + 8.1E-01 1.5E-01 + 7.35E-01
Tc-99
U 4.2E-01 1.4E-01 + 5.7E-01 1.9E-01 + 2.7E-01 8.0E-02 + 3.1E-01 9.4E-02 + 3.93E-01
Zn-65 -6.8E-03 4.4E-02 -6.80E-03
Zr-95 -2.6E-02 3.8E-02 2.6E-02 3.1E-02 0.00E+00

+Indicates Positive Detection (Result Greater Than Error)
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2W30
Table 7. Results of Grid Soil Sampling (pCi/g) (cont.)

1985 1986 1987 1988 1989 Average

Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Ce-141 -3.11E-02 8.34E-02 -3.11E-02

Ce-144 3.3413-03 9.87E-02 3.34E-03

Co-58 9E-02 4E-02 + 1.57E-02 2.7213-02 5.29E-02

Co-60 -1.8E-04 2.2E-02 5.45E-03 1.54E-02 2.64E-03

Cs-134 1.2E-01 5E-02 + -1.56E-02 1.59E-02 5.22E-02

Cs-137 1.9513+00 2.0E-01 + 7.713-01 9.3E-02 + 8.16E-01 9.4813-02 + 1.18E+00

Eu-152 1.1E-01 9.3E-02 + 7.77E-02 8.66E-02 9.39E-02

Eu-154 -1.7E-02 6.9E-02 2.04E-02 4.98E-02 1.7013-03

Eu-155 3.2E-02 7.8E-02 3.61E-02 4.99E-02 3.41E-02

1-129 -2.53E-01 3.32E-01 -2.5313-01

K-40 1.52E+01 1.71E+00 + 1.52E+01

: Mn-54 8.4E-03 1.9E-02 7.92E-03 1.83E-02 8.16E-03

Nb-95 5.6E-03 2.3E-02 -2.87E-02 6.61E-02 -1.16E-02

Pb-212 7.92E-01 9.01E-02 + 7.92E-01

Pb-214 6.7E-01 9.2E-02 + 6.42E-01 8.71E-02 + 6.56E-01

Pu-238 8.9E-03 1.7E-03 + 2.0E-03 5.5E-04 + 2.60E-03 5.66E-04 + 4.50E-03

Pu-239 2.1E-01 2E-02 + 4.1E-02 4.9E-03 + 6.36E-02 6.74E-03 + 1.05E-01

Ru-106 8.3E-03 1.5E-01 7.96E-03 1.4613-01 8.13E-03

Sr-90 6.8E-01 1.3E-01 + 3.1E-01 6.1E-02 + 2.36E-01 4.80E-02 + 4.09E-01

Tc-99 1.64E-01 1.17E+00 1.64E-01

U 1.73E+00 4.913-01 + 5.9E-01 1.7E-01 + 8.91E-01 2.53E-01 + 1.07E+00

Zn-65 -4.94E-02 5.11E-02 -4.94E-02
Zr-95 2.0E-02 3.5E-02 -2.78E-02 5.64E-02 -3.90E-03

+Indicates Positive Detection (Result Greater Than Error)



Table 8. Results of Fenceline Soil Sampling (pCi/g)
U-TF-SE

1985 1986 1987 1988 1989 Average

Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Ce-141 -1.413-02 3.413-02 5.7E-02 3.9E-02 + -3.99E-02 7.2113-02 1.0313-03
Ce-144 -5.6E-02 1.213-01 2.4713-02 9.6413-02 -1.57E-02

Co-58 5.113-02 3.213-02 + 6.613-03 1.413-02 6.15E-03 2.38E-02 2.1313-02
Co-60 2.413-02 1.413-02 + 2.5E-03 1.413-02 1.3313-02 1.4913-02 1.3313-02
Cs-134 2.6E-02 1.713-02 + 2.9E-02 2.513-02 + 3.113-02 2.1E-02 + 8.313-03 1.913-02 -8.09E-03 1.3413-02 1.72E-02
Cs-137 6.90E+00 4.3213-01 + 1.09E+01 1.1113+00 + 5.813+00 5.913-01 + 1.413+01 1.413+00 + 1.85E+00 1.97E-01 + 7.89E+00
Eu-152 8.513-02 7.813-02 + 1.213-02 6.7E-02 6.0E-02 6.013-02 9.0613-02 6.4513-02 + 6.1913-02
Eu-154 7.813-02 5.413-02 + -5.313-02 5.7E-02 6.5E-02 5.2E-02 + 2.83E-02 5.64E-02 2.9613-02
Eu-155 4.113-02 6.4E-02 -4.6E-02 7.613-02 3.3813-02 4.82E-02 9.60E-03
K-40 1.4513+01 1.6113+00 + 1.45E+01
Mn-54 2.813-02 1.2E-02 + 1.7E-02 1.613-02 + 1.8E-02 1.5E-02 + 3.2613-03 1.82E-02 1.66E-02
Nb-95 -2.7113-02 -5.7513-02 + -2.71E-02
Pb-212 6.4713-01 7.5013-02 + 6.4713-01
Pb-214 6.1213-01 8.3713-02 + 6.1213-01
Pu-238 413-04 313-04 + 1.913-03 7E-04 + 2.1E-03 7.6E-04 + 2.2E-03 5.513-04 + 1.65E-03
Pu-239 3.813-02 4.7E-03 + 8.213-02 9.413-03 + 8.913-02 1.0E-02 + 1.013-01 1.113-02 + 7.73E-02
Ru-106 -4.713-02 1.713-01 5.513-02 1.913-01 1.70E-02 1.29E-01 8.3313-03
Sr-90 7.31E-01 1.3813-01 + 1.9913+00 3.68E-01 + 8.4E-01 2.1E-01 + 1.5E+00 2.8E-01 + 1.27E+00
U 2.9713-01 1.01E-01 + 6.16E-01 2.03E-01 + 3.3E-01 1.6E-01 + 2.8E-01 9.OE-02 + 3.8113-01
Zn-65 -4.4E-02 3.913-02 -5.58E-03 4.30E-02 -2.48E-02
Zr-95 2.113-02 2.713-02 2.713-02 2.913-02 1.5313-02 4.74E-02 2.11E-02

+Indicates Positive Detection (Result Greater Than Error)

0 1 0



U-TF-NE
Table 8. Results of Fenceline Soil Sampling (pCi/g) (cont.)

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Ce-141 -5.20E-02 3.07E-01 -5.20E-02
Ce-144 8.14E-02 4.23E-01 8.14E-02
Co-58 -2.19E-02 2.86E-02 -2.19E-02
Co-60 2.12E-02 1.83E-02 + 2.12E-02
Cs-134 8.75E-03 6.41E-02 8.75E-03
Cs-137 3.13E+02 + 2.87E+02 + 2.5E+02 + 3.0E+02 + 1.29E+02 1.29E+01 + 2.56E+02
Eu-152 1.65E-02 7.81E-02 1.65E-02
Eu-154 -3.95E-02 6.32E-02 -3.95E-02
Eu-155 6.63E-02 2.22E-01 6.63E-02
K-40
Mn-54

1.39E+01
1.10E-02

1.58E+00 +
1.91E-02

1.39E+01
1.10E-02

Nb-95 -2.65E-02 6.36E-02 -2.65E-02
W Pb-212 5.10E-01 1.38E-01 + 5.10E-01

Pb-214 4.31E-01 1.78E-01 + 4.3113-01
Pu-238
Pu-239 8.1E+00 + 5.OE-01 + 4.0E-01 +<1.0E+00 + 3.00E+00
Ru-106 -2.92E-01 6.93E-01 -2.92E-01
Sr-90 7.1E+01 + 8.3E+01 + 7.SE+01 + 5.113+01 + 7.00E+01
U
Zn-65 -1.17E-01 5.89E-02 -1.1713-01
Zr-95 4.5711-02 5.93E-02 4.57E-02

+Indicates Positive Detection (Result Greater Than Error)
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also indicated on the tables. Six radionuclides show up as consistent positive detections
(every year sampled had results greater than error):

90Sr
"'Cs
2i4Pb

U (total)
z'8Pu
239Pu

Cv?I

,.,.,

In addition, most of these data show a fairly consistent relation of average radionuclide
contents from one location to another at least among the centrally located sampling locations:

U-TF-NE > 2W23 > U-TF-SE > 2W24 > 2W18

West Area grid samples, of "'Cs every year since the grid sampling was begun, and
fenceline sampling location U-TF-NE is similarly higher in its 137Cs level to all the other
fenceline samples (Schmidt et al. 1990).

This may be indicative of dispersion (via fugitive dust or fumes) from the 241-U Tank
Farm. Grid site 2W23 has consistently shown the highest concentrations, among all the 200

Two of these locations are anomalous in their concentrations (i.e., out of keeping with
the ranking of the sites otherwise). Site 2W24 has higher uranium levels (0.88 pCi/g on
average) than sites 2W23, U-TF-SE, and 2W18 (0.38 pCi/g average). This may indicate the
effects of previous releases from the U or U03 Plants which are adjacent to site 2W24. Also,
the two plutonium isotopes C$Pu and 239Pu) are higher at 2W18 (average of 0.0125 and 0.66
pCi/g, respectively) than at U-TF-SE and 2W24 (0.0015, 0.0065 pCi/g); this may be due to
effects from Z-Plant which is closer to 2W18.

The further south and east sampling locations (2W29, 2W30, and 2W25) are all lower
in137Cs than those closer to the 241-U Tank Farm, but are not consistent otherwise. 2W30
has the highest uranium and 238Pu results among the sites in the operable unit (no data were
available for U-TF-NE for these constituents).

Lead-214 is spread fairly uniformly in concentration for all these locations. It is a
member of a natural radioactive decay chain so these levels may be natural.

Another, different measurement of surface soil contamination is the external radiation
measured by thermoluminescent dosimeters. These devices have been located at the grid soil
sampling points and collected and analyzed quarterly. The dosimeters measure an (air-dose)
dose-equivalent rate of radiation, in mrem/yr. As can be seen from the data (Table 9), most
of the sites within the 200-UP-2 Operable Unit are similar in dose rate, about 79-90\

0
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Table 9. Results of External Radiation Monitoring: TLDs (mrem/yr)

Location 1985 1986 1987 1988 1989 Average
Total

2W23: 241-U E
max 205 227 247 249 232
min 148 162 175 208 124
tot 175 190 204 220 194 197

2W24: U-Plant SE
max 78 101 107 111 128
min 64 74 77 93 68
tot 73 85 88 103 100 90

2W18: 216-U-14 Ditch W
max 74 88 108 104
min 57 58 74 88
tot 66 69 90 94 80

^ U-14 Ditch
max 80 78 129 108
min 60 61 63 15
tot 67 69 90 90 79

2W25: 200 West Area E
max 72 96 106 117
min 61 66 72 87
tot 68 76 88 96 82 ,

2W29: U-Plant S
max 81 95 120 123
min 64 70 79 94
tot 73 79 100 104 89

2W30: 200 West Area SE
max 78 100 112 114
min 59 66 78 90
tot 68 78 95 98 85
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mrem/yr. Site 2W23, near the 241-U Tank Farm is noticeably higher in dose rate, and
consistently through the period of data, at about 197 mrem/yr.

In 1990, new soil sampling locations were established which are located close to known
areas of surface contamination (detected by radiation surveys). These are shown in
Figure 40. There are 15 new sampling sites located in or adjacent to the 200-UP-2 Operable
Unit:

11 34 43 47

30 40 44 48

31 41 45 49

33 42 46

No data are available from these sites for consideration and inclusion in the work plan.

Surface soils will be sampled as part of the RI field activities described in the FSP
(Attachment la).

3.1.2 Surface Water and Sediment

No natural surface water bodies occur within the 200-UP-2 Operable Unit. However,
the manmade 216-U-14 Ditch formerly received a variety of wastes (Section 2.1.3) and
surface water and sediment within the remaining open sections of the ditch are suspected to
be contaminated. The 207-U Retention Basins have also received a variety of aqueous

-- wastes; thus, sediments and water within the basins may also be contaminated. During UO3
^ Plant operations the 207-U Retention Basins discharge to the 216-U-14 Ditch. According to

the WIDS (January 1991), weekly sampling and analysis of liquid effluents is performed and
the results are composited monthly. No data for these discharges, or for the concentrations
in the 207-U Pond or remaining open section of the U-14 Ditch are published in the
Environmental Surveillance annual reports (listed in Section 3.1).

There are data for water quality in the Powerhouse Pond, an excavated portion of the
previous U-14 Ditch at the north end of the 200-UP-2 Operable Unit which is used for
disposal of waste water from the 200 West Area Power Plant. The samples are taken
weekly, composited, and analyzed monthly for total beta, total alpha, 137Cs, 90Sr, pH, and
nitrate, even though the waste water should be non-radioactive. The results are presented in
Table 10, in the form of maximum and minimum recorded levels. Judging from the
maximum concentrations (as the minimum levels were generally below detection) the
radioactivities appear to be trending downward.

Some ditches in the 200 Areas have sediment sampling conducted on an on-going basis.
Neither of the open sections of the 216-U-14 Ditch is sampled in this regard.

WHC/3-91/00493A
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Table 10. Results of Surface Water Sampling (pCi4)
RM27: (West) Powerhouse Pond

1985 1986 1987 1988 1989
Radionuclide Result Error Result Error Result Error Result Error Result Error

^

beta (t) max 4.96E+02 1.39E+02 6.40E+01 2.30E+01 7.00E+00
min 7E+00 <1.0E+02 <1.00E+02 <1.00E+02 <1.00E+02
avg 5.7E+01 2.77E+02

alpha (t) max 2.1E+01 1.3E+01 3.10E+01 <4.00E+01 <4.00E+01
min 1E+00 <4.0E+01 <4.0E+01 <4.0E+01 <4.0E+01
avg 4E+00 1.1E+01

Cs-137 max 9.1E+01 7.0E+01 <5.70E+01 <2.OOE+02 6.30E+01 d
min 4.0E+01 <2.00E+02 <2.OOE+02 <2.OOE+02 <2.OOE+02 0
avg 5.3E+01 3.2E+01 + r1d C,

Sr-90 max 6.3E+01 3.6E+01 1.19E+02 <1.00E+02 2.30E+01
min 1.4E+01 <1.00E+02 <1.OOE+02 <1.00E+02 <1.00E+02
avg 2.8E+01 2.8E+01

pH max 10.5 10.0 10.4 10.6
min 7.2 7.2 6.9 7.9
avg 9.2 9.0 9.4 9.3

N03 (ppm) max < 1.2 <1.2 < 1.2 < 1.2
min <1.2 <1.2 <1.2 <1.2
avg <1.2 <1.2 <1.2 <1.2

+lndicates Positive Detection (Result Greater Than Error)



DOE-RL-91-19
Draft A

•

3.1.3 Vadose Zone Contamination and Perched Ground Water

The vadose zone beneath the 200-UP-2 Operable Unit is believed to be the most likely
place to find contaminants from disposal practices within the operable unit. The vadose zone
under the 200-UP-2 Operable Unit is approximately 200 ft thick and, depending on the
amount and rate of liquid disposed and the geologic characteristics at each site, liquids
disposed of near the ground surface percolate to layers of perched ground water within the
vadose zone and/or to the main unconfined aquifer (Section 3.1.4). Adsorption and ion
exchange reactions between the waterbome wastes and the geologic materials in the
unsaturated vadose zone remove some of the longer-lived and potentially more hazardous
radionuclides such as uranium, cesium, and plutonium. Other radionuclides, such as 'Co,
and'H, and non-radionuclides (such as nitrate) have poor exchange characteristics and move
through the ground at nearly the same rate as water until they reach the ground water (Eddy

^.^ et al. 1978). Section 3.3.3.4 discusses the sorption potential of specific species and their
resulting mobilities.

C^*

Table 6 identifies the waste management units and unplanned release sites which are
suspected or known to have contributed to vadose zone contamination (either in the
unsaturated zone or in perched ground water zones). The vadose zone soils beneath all the
waste management units used for liquid disposal are suspected to be contaminated. This
table will be refined when existing gross gamma-ray logs are reviewed. These logs will be
studied in the early stages of the RI/FS process. Waste disposal practices at the Hanford Site

u t have resulted in discharge of large volumes of liquid waste directly to the soil column
(Section 2.1.3). Within the 200-UP-2 Operable Unit, such disposal sites include cribs,
trenches, and 216-U-14 Ditch. French drains, reverse wells and septic drainfields also likely

.^ contributed to vadose zone contamination. In areas where a zone (or zones) of lower
permeability (or aquitards) occurs in the vadose zone, large volumes of liquids may become
perched, forming a local contaminated ground water zone within the vadose zone. The
occurrence of a contaminated perched zone is documented beneath the 216-U-16 Crib (Baker
et al. 1988). This presence of contaminated perched water is likely at various locations
beneath the 200-UP-2 Operable Unit where there is a zone of lower permeability in the
vadose zone beneath liquid disposal sites.

Vadose zone contamination is also suspected at unplanned release locations where
liquids are reported to have been spilled and where cleanup efforts were not completely
effective. Sampling and analysis activities planned for characterizing the nature and extent of
contamination in the vadose zone are described in the FSP (Attachment la).

.
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• 3.1.4 Ground Water Contamination

Ground water (along with air) in the 200-UP-2 Operable Unit differs from most of the
other media at the site in being significantly impacted by contaminant sources outside the
operable unit. This section describes what is known about contamination in the ground water
as a setting for developing investigation and analysis activities for this medium.

The review of ground water conditions was based on analytical results in the PNL
Hanford ground water database (Reiger et al. 1990). The 23,138 data entries for wells
within or in the vicinity of the 200-UP-2 Operable Unit (described in Section 2.2.3.2.1,
Table 5) were observed and sorted. The wells sampled for these data are shown on Table 11
along with the time at which the samples were collected. Analyses for these samples
included standard EPA Contract Laboratory Program (CLP) analyses for the Target

t^.. Compound List (TCL), lower detection limit analyses for certain specific constituents,
analyses for various radionuclides, analyses for RCRA Appendix IX constituents, and other,,n

special analyses for materials such as tributylphosphate, thought to have been disposed at the
site.

^.
The data were screened for all constituents which had one or more detections. These

constituents are listed in Table 11, along with the following additional information to
characterize the levels of these constituents beneath the 200-UP-2 Operable Unit:

• The maximum value reported.

• The well in which the constituent was found and the sampling date.

^ • The detection limit for that analysis, which was generally similar to the other
analyses by that test.

^

• An average of all constituent values for that test substituting one half the
detection limit for those analyses below detection.

• The frequency of detection--the ratio of the number of detections to the number
of valid analyses.

Also included in Table 11 are two columns of data from other sources for purposes of
comparison. These comparative data include:

a preliminary estimate of background concentrations at the Hanford Site, from
Evans et al. (1990)

• various regulatory measures of appropriate drinking water standards, including
federal Maximum Contaminant Levels (MCLs, 40 CFR 141) developed under the

WHC/3-91/00493A
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Table 11. Maximum Reported Groundwater Concentrations in Vicinity Wells

Test Maximum Well Sampling Detection Frequency Hanford Site Drinking
Analysis No. Value Units w/ Max. Date DL Average Detects / Analyses Background Water

Standard
Radionuclides:

Gross alpha ( 212 ) 48,700 PCI/L 2-W19-11 23-May-85 4 1,130 675 / 686 2.5 +/- 1.4 15 (MCL \1)
Alpha, High Detection Level ( 112 ) 2,450 PCI/L 2-W19-18 22-Feb-89 4 56.7 406 / 408

Gross beta ( 111 ) 80,000,000 PCI/L 2-W22-26 16-Mar-67 8 503,482 1382 / 1384 19 +/- 12

Tritium ( 108 ) 200,000,000 PCI/L 2-W22-26 22-Jul-66 500 1,314,414 698 / 826 20000 (MCL)
(4% DCG)

Carbon-14 ( 193 ) 9.14 PCI/L 2-W19-11 20-Aug-87 20 3 6 / 16 2800 (4% DCG)

Cobalt-60 ( 10 ) 43,000,000 PCI/L 2-W19-3 04-Mar-60 22.5 61,747 358 / 697 200 (4% DCG)

Strontium-90 ( 121 ) 230 PCI/L 2-W19-3 13-Feb-79 5 15.4 434 / 689 8 (MCL)
40 (4% DCG)

Techne6um-99 ( 197 ) 41,000 PCI/L 2-W19-24 06-Oct-89 15 8,140 168 / 173 4000 (4% DCG)

Ruthenium-106 ( 34 ) 930 PCI/L 2-W19-3 14-Nov-77 172.5 234 220 / 581 240 (4% DCG)

Silver-110 Metastable ( 142 ) 5.38 PPB 2-W14-10 30-Jan-90 #N/A 2.2 1 / 2 400 (4% DCG)

Iodine-129 ( 81 ) 32.9 PCI/L 2-W19-3 20-Aug-87 15 21 5 / 5 20 (4% DCG)
Iodine-129 (Drinking Water Stnd)( 281 ) 15.5 PCI/L 2-W19-3 18-May-88 1 2.94 18 / 21

Cesium-137 ( 24 ) 980 PCI/L 2-W22-26 26-Aug-6S 20 42.3 343 / 692 120 (4% DCG)

Radium ( 181 ) 1.01 PCI/L 2-W19-1 02-Jan-90 1 0.23 15 / 30 <0.2 5 (MCL\2)
3 (WA \3)

Uranium ( 104 ) 83,000 PCI/L 2-W19-I1 08-Mar-85 0.5 552 366 / 368 1.7 +/-0.8
Uranium-234 ( 183 ) 3,430 PCI/L 2-W19-3 22-Jul-87 0.1 271 148 / 148 20 (4% DCG)
Uranium-235 ( 184 ) 573 PCI/L 2-W19-11 04-Mar-86 0.1 18.2 149 / 149 24 (4% DCG)
Uranium-236 ( 136 ) 55.4 PCI/L 2-W19-3 15-Sep-87 0.1 23.1 5 / 5 20 (4% DCG)
Uranium-238 ( 185 ) 3,470 PCI/L 2-W19-3 22-Jul-87 0.1 279 148 / 148 24 (4% DCG)

Plutonium ( 103 ) 110 PCI/L 2-W19-2 13-Oct-59 17 110 17 / 17
Plutoni38 ( 102 ) 0.17 PCI/L 2-W19-24 3'' ^-89 17 0.0044 9 / 96 ^(4%DCG)
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t 2^^

Reportted ( roundwater Concentrations in Vicinityy'Vells

Test Maximum Well Sampling Detection Frequency Hanford Site Drinking
Analysis No. Value Units w/ Max. Date DL Average Detects / Analyses Background Water

Standard

Plutonium-239/40 ( 100 ) 0.271 PCI/L 2-W19-24 15-Sep-87 17 0.0091 15 / 96 1.2 (4% DCG)

Volatile Organic Compounds (VOCs):
Acetone by VOA ( 101 )

Carbon Tetrachloride by GC/MS ( A61 )

Chloroform ( A80 )

Methylene Chloride ( A93 )
(by VOA GCIMS)

Toluene ( A66 )

^ Pesticides:
DDT ( A42 )

btorganics:
Aluminum ( A16 )

Arsenic ( A20 )
Arsenic, filtered ( H37 )

Barium ( A06 )
Barium, filtered ( H20 )

Boron ( P01
Boron, filtered ( H86 )

Cadmium ( A07 )
Cadmium, filtered ( H21 )

Calcium ( A05 )
Calcium, filtered ( H19 )

70 PPB 2-W19-15 09-Mar-87 10 7.8 4 32

209 PPB 2-W19-16 20-Dec-88 5 35.3 61 / 80

10 PPB 2-W19-28 16-Apr-90 5 3.12 22 / 196

120 PPB 2-W19-11 10-Mar-87 5 6.05 3 97

13 PPB 2-W19-1 02-Jan-90 5 2.89 2 136

0.1 PPB 2-W14-10 30-Jan-90 0.1 0.055 2/ 22

S (MCL)

100 (MCL \4)

1000 (MCL)

14,700 PPB 2-W19-1 02-Jan-90 150 876 5 / 23 <2

18 PPB 2-W19-21 22-Jan-88 5 4.5 4 / 22 3.9 +/- 2.4 50 (MCL)
14 PPB 2-W19-21 22-Jan-88 5 3.3 6 / 54

290 PPB 2-W19-26 27-Oct-89 6 133 23 / 23 42 +/-20 1000 (MCL)
279 PPB 2-W19-26 27-Oct-89 6 71.9 95 / 95

587 PPB 2-W14-10 30-Jan-90 10 84.1 11 / 11 <50
62 PPB 2-W19-18 28-Mar-90 10 40.5 26 / 26

94 PPB 2-W19-1 02-Jan-90 2 5.8 3 / 22 <0.2 5 (MCL)
2 PPB 2-W22-26 15-Dec-88 2 1.01 1 / 93

321,000 PPB 2-W19-24 29-Dec-87 50 145,178 23 / 23 40400 +/-
325,000 PPB 2-W19-19 31-Oct-89 50 83,016 95 / 95 10300



Table 11. Maximum Reported Groundwater Concentrations in Vicinity Wells

Test Maximum Well Sampling Detection Frequency Hanford Site Drinking

Analysis No. Value Units w/ Max. Date DL Average Detects / Analyses Background Water
Standard

Chromium ( A08 ) 149 PPB 2-W19-1 02-Jan-90 10 15.6 8 / 23 4.0 +/- 2.0 100 (MCL)

Chromium, filtered ( H22 ) 49 PPB 2-W19-12 02-Apr-90 10 5.8 5 / 93

Copper ( A13 ) 232 PPB 2-W 19-26 27-Oct-89 10 20.7 5 / 22 <1

Copper, filtered ( H26 ) 14 PPB 2-W19-26 27-Oct-89 10 5.4 5 / 93

Iron ( A19 ) 276,000 PPB 2-W19-1 02-Jan-90 30 16,016 46 / 46

Iron, filtered ( H31 ) 768 PPB 2-W19-1 10-Jun-87 30 55.4 32 / 94

Lead(graplutefurnace) ( A51 ) 33 PPB 2-W14-10 30-Jan-90 5 5.68 4 / 22 <0.5 50 (MCL)

Lead, filtered ( H41 ) 6 PPB 2-W19-15 09-Mar-87 5 2.55 1 / 66

Lithium ( P03 ) 17 PPB 2-W19-1 02-Jan-90 10 7.09 3 / 11

Lithium, filtered ( H88 ) 12 PPB 2-W19-26 27-Oct-89 10 6.67 7 / 24

Magnesium ( A50 ) 108,000 PPB 2-W19-19 31-Oct-89 0 49,223 46 / 46 11800 +/-

Magnesium, filtered ( H32) 114,000 PPB 2-W19-19 31-Oct-89 50 27,519 95 / 95 3400

Manganese ( Al? ) 3,010 PPB 2-W19-1 02-Jan-90 5 162 14 / 23 7+1- 5

Manganese, filtered ( H29 ) 70 PPB 2-W19-15 12-Jan-88 5 7.6 34 / 94

Mercury, filtered ( H38 ) 0.12 PPB 2-W19-1 10-Jun-87 0.1 0.051 1 / 52 <0.1 2 (MCL)

Nickel ( A12 ) 78 PPB 2-W19-1 02-Jan-90 10 10.8 6 / 23 <4

Nickel, filtered ( H25 ) 17 PPB 2-W19-20 14-Jan-88 10 5.3 3 / 93

Potassium ( A18 ) 11,100 PPB 2-W19-19 31-Oct-89 100 7,323 23 / 23 4950 +/-

Potassium, fdtered ( H30 ) 11,900 PPB 2-W19-24 14-Jan-88 100 5,357 95 / 95 1240

Selenium ( A22 ) 10 PPB 2-W19-23 27-Oct-89 5 3.36 4 / 22 <2 50 (MCL)

Selenium, filtered ( H39 ) 13 PPB 2-W19-15 09-Mar-87 5 3.15 6 / 54

Silicon ( P05 ) 35,900 PPB 2-W19-1 02-Jan-90 50 22,500 11 / 11

Silicon, filtered ( H90 ) 28,500 PPB 2-W19-24 30-Oct-89 50 21,258 26 / 26

Sodiu^ ( All ) 63,400 PPB 2-W;9-3, 0' 11 °-88 200 36,243 23 / 23 18260 +/-
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Table 11.

I ^
Maximum R^por^ed Groundwater Concentrations in Vi^cinitf Wells

^

Test Maximum Well Sampling Detection Frequency Hanford Site Drinking
Analysis No. Value Units w/ Max. Date DL Average Detects / Analyses Background Water

Standard
Sodium, filtered ( H24 ) 77,100 PPB 2-W19-3 15-Oct-87 200 34,309 96 / 96 10150
Chemical sodium by AA ( 201 ) 25 MG/L 2-W 15-6 01-Jun-59 1 18.5 8 8

Strontium ( A03 ) 1,630 PPB 2-W19-26 27-Oct-89 10 668 15 / 15 236 +/-102
Strontium, filtered ( H35 ) 1,690 PPB 2-W19-26 27-Oct-89 10 390 73 / 95

Titanium ( P07 ) 1,370 PPB 2-W19-1 02-Jan-90 60 167 2 11

Natural uranium ( 124 ) 24,700 UG/L 2-W19-11 04-Mar-86 0.725 1,810 478 / 481

Vanadium ( A14 ) 145 PPB 2-W19-1 02-Jan-90 5 22.5 19 / 22 17 +/-9
Vanadium, filtered ( H27 ) 70 PPB 2-W19-28 16-Apr-90 5 17.7 83 / 95

Zinc ( A04 ) 787 PPB 2-W19-24 29-Dec-87 5 120 23 / 23 6+/-2
Zinc, filtered ( H18 ) 429 PPB 2-W19-25 24-Jan-90 5 28 79 / 95

Cyanide ( C70 ) 12.4 PPB 2-W19-28 16-Apr-90 10 5.3 3 1 73 <10

A

Common Ions / Conventional Constituents:
Alkalinity ( H58 )

Ammonium ion ( C80 )

Chloride ( C75 )

Fluoride ( C74 )
Fluoride, Low Detection Level ( H63 )

Nitrate ( C72 )
Nitrate, High Detection Level ( H65 )
Nitrate, ( 115 )

Phenodisulfonic Acid Method
Nitrate-Ion ( 116

Nitrite ( H67 )

258,000 [ppb?] 2-W19-3 11-Mar-87 20000 137,553

94 PPB 2-W14-10 30-Jan-90 50 27.4

36,500 PPB 2-W19-19 04-Apr-90 500 17,595

1,850 PPB 2-W19-24 14-Jan-88 500 534
644 PPB 2-W19-9 19-Aug-88 50 453

1,460,000 PPB 2-W19-19 10-May-87 500 224,341
1,500,000 PPB 2-W19-19 20-Jul-87 2500 397,060

4,100 MG/L 2-W19-2 11-Jul-61 0.5 92

32 MG/L 2-W19-4 15-Jul-83 0.5 32

1,200 PPB 2-W14-10 30-Jan-90 1000 523

74 / 74 123000 +/-
21000

4 / 83 <50

106 / 106 10300 +/-
6500

50 / 104 370 +/- 100 4000 (MCL)
84 / 84

211 / 221 10000 (MCL)
283 / 304
635 / 635

1/1

1 / 31 1000 (MCL)
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Table 11.. Maximum Reported Groundwater Concentrations in Vicinity Wells

Test Maximum Well Sampling Detection Frequency Hanford Site Drinking

Analysis No. Value Units w/ Max. Date DL Average Detects / Analyses Background Water
Standard

Phosphate ( C76 ) 45,900 PPB 2-W19-24 29-Dec-87 1000 1,673 4 / 104 <1000

Sulfate ( C73 ) 121,000 PPB 2-W19-19 04-Apr-90 500 43,581 106 / 106 34300 +/-
16900

Total carbon ( H16 ) 44,800 PPB 2-W19-3 15-Oct-87 2000 30,170 132 / 132

Total organic carbon ( C69 ) 27,300 PPB 2-W19-15 17-Aug-88 2000 699 7 / 84 586 +/- 347

Total Organic Halogen, ( H42 ) 136 PPB 2-W19-11 02-Apr-90 10 42.9 62 / 77
Low Detection Level

Total dissolved solids ( H17 ) 1,880,000 [ppb?] 2-W19-26 27-Oct-89 5000 1,096,222 9 / 9

pH, Field Measurement ( 199 ) 5.1 2-W22-26 18-Aug-87 0.1 7.62 106 / 106 7.64 +/-
pH,FieldMeasurement ( 199 ) 9.14 2-W19-1 02-Jan-90 0.1 0.16
pH, Laboratory Measurement ( 207 ) 8.7 2-W14-10 12-Apr-90 0.01 7.77 93 / 93
pH, Laboratory Measurement ( 207 ) 7.3 2-W19-20 20-Mar-90 0.01

A

Conductivity, Laboratory ( 88 ) 2,310 UMHO 2-W19-20 20-Mar-90 #N/A 858 20 / 20 380 +/- 82
Specific conductance ( 191 ) 2,640 UMHO 2-W19-19 31-Oct-89 1 716 104 / 104

Turbidity ( H60 ) 200 NTU 2-W19-1 02-Jan-90 0.1 44.3 11 / 11 1 (MCL)

Dissolved oxygen ( 59 ) 6.65 PPM 2-W19-1 10-Jun-87 0.01 6.2 4 / 4

Coliformbacteria ( 109 ) 4 MPN 2-W19-20 30-Oct-89 2 1.42 2 / 18 1 (MCL)

Notes:

\I MCL for gross alpha activity excludes contribution from Radium and Uranium

\2 Federal MCL for Radium is on combined Ra-226 and Ra-228

\3 State of Washington limit on Ra-226 activity (WAC 248-54)

\4 MCL affecting chloroform is 100 ppb on total trihalomethanes (THMs)

^ ^
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Safe Drinking Water Act, standards based on the Derived Concentration Guides
(DCGs) that yield a 4 mrem/yr exposu're from drinking water according to
Section II.I.d of DOE Order 5400.5 (DOE 1990), and a Washington State limit
on Ra-226 from Chapter 248-54 WAC.

These drinking water standards are not considered to be a complete list of potential
ARARs for these constituents, but merely to provide a comparison for the observed
concentrations.

The constituents shown in Table 11 as having been detected in the ground water
beneath the 200-UP-2 Operable Unit are discussed in the following subsections in the same
order as shown on the table. The contaminants include radionuclides, volatile organics,
pesticides, inorganics, and common ions and conventional constituents. Data for the
distribution of these constituents on the wider scale of the entire 200 West Area are also
presented, mainly from Evans et al. (1990).

E, 3.1.4.1 Radionuclides. As can be seen in Table 11, a number of radionuclides have been
analyzed for and detected. This section describes the distribution and trends in the levels of
this class of contaminants.

Much of the discussion is based on Evans et al. (1990) who contoured isoconcentration

lines in various areas of the Hanford Site based on average values observed in wells during

1988 to 1989 (except for 3H which was based only on 1989 data). In addition, historical
trends are discussed in the following subsections based on data obtained from the analytical
results database.

pe 3.1.4.1.1 Gross Alpha. The levels of gross alpha are generally associated with the

uranium releases at the 216-U-1 and U-2 Cribs (Evans et al. 1990). This can be appreciated

-3, by observing the changes in ground water gross alpha activities over time (Figure 41). A
rapid and large rise (three orders of magnitude) in alpha can be observed to occur in early
1985, coincident with the release of uranium from the 216-U-1 and 216-U-2 Cribs. The
maximum level (48,700 pCi/L) was observed in We11299-W19-11 (adjacent to the 216-U-1
and 216-U-2 Cribs) in May 1985. The MCL is 15 pCi/L. See also Section 3.1.4.1.13
below discussing uranium contamination.

The UO3 Plant, when active, released an effluent with approximately 900 pCi/L alpha

activity in 1987 (Serkowski et al. 1988) which is equal to the activity at the highest contour
line in Figure 42.

3.1.4.1.2 Gross Beta. The highest gross beta levels were reported south of the
operable unit near the REDOX plant (Well 299-W22-26) (Table 11). Other high levels have
also been found in the area of the 216-U-1 and U-2 Cribs (Figure 42). Such plumes have
been identified as dominated by uranium radioactive decay products (Evans et al. 1990). In

WHC/3-91/00493A

WP-145
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.
both cases, the activity levels have gone down over the past years (Figure 43), in Well
299-W22-26 by as much as six orders of magnitude since the mid-1960's. The UO; Plant
effluent averaged about 900 pCi/L beta activity in 1987, (Serkowski et al. 1988).

3.1.4.1.3 Tritium. Tritium contamination in the 200 West Area has been attributed to
disposal practices at the REDOX plant just to the south of the operable unit. This can be
seen both in the location of the highest level (Table 11), in Well 299-W22-26, as well as in
the maps of the plume (Figures 44 and 45). These levels have generally been reducing
(Figure 46), by two to three orders of magnitude, but these levels may be leveling out. The
MCL is 20,000 pCi/L.

3.1.4.1.4 Carbon-14. Only a few detections of14C were made (Table 11), and the
maximum concentration appears to be fairly low in comparison to available standards as even
the maximum concentration is below 2,800 pCi/L four percent of the Ingested Water Derived
Concentration Guide (DCG, Section II.1.d.2 and Figure III-1 of DOE Order 5400.5, DOE

^._ 1990). Evans et al. (1990) do not discuss the presence of distribution of this radionuclide.

3.1.4.1.5 Cobalt-60. The highest recorded activity was found in Wel1299-W19-3 in
1960 (Table 11). Since that time the levels appear to have reduced, by some three orders of
magnitude, to a plateau level during recent years of less than about 10 pCi/L (Figure 47).
Evans et al. (1990) reported only on the distribution of 60Co in the 200 East Area. Four
percent of the DCG is 200 pCi/L.

3.1.4.1.6 Strontium-90. The maximum level (230 pCi/L) of90Sr in the vicinity was
found in 1979 in 299-W19-3, in what appears to be an isolated peak (Figure 48). Levels
found in the 1950's to 1960's appear to have reduced to levels generally below the MCL (8
pCi/L). Evans et al. (1990) did not discuss the distribution of "Sr in the 200 West Area.

3.1.4.1.7 Technetium-99. The highest concentration (41,000 pCi/L) of this
radionuclide was found in Well 299-W19-24, both in the vicinity of the 200-UP-2 Operable
Unit as well as over the entire Hanford Site (Evans et al. 1990), during that year at least. It
appears that this radionuclide is associated with the releases at the 216-U-1 and 216-U-2
Cribs, as it is found mainly in that vicinity (Figure 49) and has been observed to accompany
uranium during the recovery processes used at the Hanford Site (Evans et al. 1990). Figure
50 shows that the levels have tended, to increase in wells in the vicinity of the 200-UP-2
Operable Unit, based on the limited amount of data during the time when analysis results
have been available. Four percent of the DCG is 4,000 pCi/L.

3.1.4.1.8 Ruthenium-106. Concentrations of this radionuclide have tended to reduce
at a great rate: about four orders of magnitude since the early 1970's (Figure 51), leveling
off recently (perhaps because of detection limit effects) to under about 100 pCi/L. Much of
this reduction can be attributed to the relatively short half-life (367 days). Ruthenium-106

^
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.
has been detected at elevated levels in other Hanford fuel reprocessing areas (Evans et al.
1990). Four percent of the DCG is 240 pCi/L.

3.1.4.1.9 Silver-110m. This radionuclide was reported in the database as being
analyzed for only twice and was detected once. It is also unusual in being reported in p/b
rather than pCi/L. Four percent of the DCG level is 400 pCi/L.

3.1.4.1.10 Iodine-129. Contours of this radionuclide in the 200 West Area (Figure
52) indicate that the plumes are likely to have originated at cribs at REDOX and the U Plant
(Evans et al. 1990). The isolated areas of higher concentrations may be because of
intermittent discharge of this radionuclide and subsequent transport in the ground water.
Four percent of the DCG level is 20 pCi/L.

3.1.4.1.11 Cesium-137. The maximum activity for "'Cs (980 pCi/L) in the ground
water in the vicinity of the 200-UP-2 Operable Unit was reported in Wells 299-W22-26 and
229-W22-27, south of the Operable Unit near the REDOX Plant, in 1965 (Table 11). Since
that time (Figure 53) concentrations have gone down in nearby wells by two to three orders
of magnitude. They may have begun leveling off, although this may be an effect of detection
limits. Evans et al. (1990) do not discuss "'Cs in the 200 West Area. Four percent of the
DCG is 120 pCi/L.

3.1.4.1.12 Radium. Radium was analyzed for only 30 times in the database
consulted, and detected half the time. The maximum level (1.01 pCi/L) is below the MCL

^t of 5 pCi/L.

3.1.4.1.13 Uranium. Uranium is a major constituent of the secondary release which
occurred below the 216-U-1 and 216-U-2 Cribs in early 1985 (see Section 2.1.3.17). All the
maximum detections of uranium and its isotopes (as well as of the chemical "natural
uranium" analysis, included under inorganics in Table 11) are from wells in the vicinity of
these cribs (299-W19-3 and 299-W19-11) and from after the release occurred (Table 11).
Evans et al. (1990) also show the distribution of uranium centered around the 216-U-i and
216-U-2 Cribs (Figure 54). The historical trends of uranium and natural uranium analyses in
the 200-UP-2 Operable Unit area (Figures 55 and 56) show a general trend downward until
the time of the spill, a rapid increase, and a gradual reduction since that time. (Serkowski et
al. 1988) indicates that the U03 Plant (when active) has an effluent with about 1,500 pCi/L
uranium which is about equal to the second highest contour line in Figure 54. Four percent
of the DCG lies between 20 and 24 pCi/L depending on the isotopes involved.

The appearance of the uranium plume shown in Figure 54 does not agree well with the
ground water flow directions shown in the potentiometric contours of Figure 33 in extending
more northerly than the expected easterly flow. This may be because of a convergence of
multiple plumes or some effect of diversion of flow paths caused by the caliche layer
(Section 2.2.2.2.3) or lower permeability zones in the aquifer.
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3.1.4.14 Plutonium. The maximum level of plutonium was observed in samples
taken in two wells (299-W19-2 and 299-W15-6) in 1958 and 1959. All the analyses reported
show a uniform 110 pCi/L concentration. More recent analyses (1984 to 1990) for
Plutonium isotopes (238 and 239/40) show only spotty detections below four percent of the
DCG drinking water standard of 1.2 to 1.6 pCi/L. The maximum levels were both found in
Well 299-W19-24 near the 216-U-17 Crib.

3.1.4.2 Volatile Organic Compounds. Several volatile organic compounds (VOCs) were
detected in the ground water and/or have been known to exist in the ground water in the
vicinity of the 200-UP-2 Operable Unit. These are discussed briefly in the following
paragraphs.

c14 3.1.4.2.1 Acetone. Acetone was found in four (out of 32) samples. It is a possible

07^
laboratory contaminant. Insufficient data exist to show its possible distribution or even actual
existence in the ground water. No MCL has been set for acetone.

r-•
3.1.4.2.2 Carbon Tetrachloride. Carbon tetrachloride has been detected and traced

out as a plume emanating from Z Plant. Evans et al. (1990) mapped the extent of the plume
in 1989 (Figure 57) and show a branch also appearing to come from the U Plant area. The
maximum concentration (209 p/b), well above the drinking water standard (MCL) of 5 p/b,
was measured in a sample from Well 299-W19-16 near the 216-U-1 and 216-U-2 Cribs. No
known releases of carbon tetrachloride have been reported from this area, however. It is

-.1 possible that pumpage to remove uranium from the area during 1985 may have altered the
transport of the carbon tetrachloride. The configuration of the plume cannot be accounted

-- for by this effect alone.

p 3.1.4.2.3 Chloroform. Evans et al. (1990) report a chloroform plume (Figure 58)
r which appears to be related to the carbon tetrachloride plume but displaced slightly to the

east. They speculate that this contaminant could be because of degradation from the carbon
tetrachloride either by radiolytic processes during operations which used the chemical or via
biodegradation in the aquifer. The highest observed concentration of 10p/b was in a
relatively new well (299-W19-28) south of U Plant in 1990, which is beyond the historic
(1989) extent of the plume shown in the figure. This maximum reported level is below the
concentration at the lowest contour line on the map (50 p/b) so the fact that it was detected
here is not inconsistent with the previously detected plume as mapped.

3.1.4.2.4 Methylene Chloride. Methylene chloride is a common laboratory
contaminant and so the three detections of this compound may be laboratory artifacts. The
highest detection (120 p/b) appears too high for this to be a likely explanation but the data
are presently too few to be conclusive.

•
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3.1.4.2.5 Toluene. Toluene was discovered in two (of 136) analyses at a maximum
level of 13 p/b, well below the MCL of 1,000 p/b for this compound. This maximum
detection was found in 1990 in We11299-W19-1 at the upgradient edge of the operable unit.
There is no presently known source for this contamination.

3.1.4.2.6 Others. Figure 59, taken from Evans et al. (1990) shows two
trichloroethylene (TCE) contaminant plumes in the 200 West Area, near the REDOX and T
Plants, although neither has a history of using or disposing TCE. Neither of these is
impinging on the 200-UP-2 Operable Unit vicinity, and no detections of TCE have been
made in the sampling in wells in the vicinity, so it is not expected to be a contaminant of
concern at the operable unit. The MCL for TCE is 5 p/b.

3.1.4.3 Pesticides. The only pesticide detected in the wells queried from the database was
in dichlorodiphenyltrichloroethane (DDT), and this chemical was found only in one well:

CN
299-W14-10, just outside the 200-UP-2 Operable Unit and at the detection limit of the
analysis (0.1 p/b, the two detections are in the same well and at the same date).

rN

This is an unexpected result since pesticides (particularly insecticides) have not been
used in great quantities at the Hanford Site and are generally bound up in soils rather than
being transported to the ground water.

3.1.4.4 Inorganics. Discussion of possible inorganic contamination in the ground water is
limited by several factors:

.
' • limited sampling and analysis for these constituents

• the natural background concentrations of many of these elements

^ • the effects of inorganics naturally present in the sediment (turbidity) which is
frequently encountered in monitoring wells because of their construction.

The effects of turbidity can be appreciated by comparing the filtered and unfiltered
sample results in Table 7. Except for the elements which are normally found dissolved in
ground water (such as calcium, magnesium, potassium, and silicon), almost all the filtered
samples are very much lower in inorganics than the filtered, indicating that the analysis is
very much affected by filterable solids. This aspect and the natural background
concentrations should be addressed by the background investigations which are under
development by Westinghouse Hanford (Rohay 1991).

With the exception of uranium (which was discussed above with the radionuclides), the
data base is generally not sufficient to discern plumes of inorganics. Two contaminants,
chromium and cyanide, have been found in previous work (Evans et al. 1990) to have

0
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plumes in the 200 West Area and will be discussed in the following paragraphs. Other
possible contaminants can be assessed preliminarily from the data given in Table 11.

3.1.4.4.1 Chromium. Figure 60 (Evans et al. 1990) shows two chromium
contaminant plumes in the 200 West Area, the one closest to the 200-UP-2 Operable Unit is
"almost certainly" emanating from the 216-S-13 Crib at the REDOX Plant, which disposed
of sodium dichromate wastes. The other plume is located near T Plant. Neither appears
likely to impact the operable unit under investigation. The MCL for chromium is 50 p/b.

3.1.4.4.2 Cyanide. Cyanide has previously been determined (Evans et al. 1990) to be
present in the 200 West Area as a discernible contaminant plume (Figure 61). The source of
only the northern lobe of this plume is known (the 216-T-26 Crib which received
ferrocyanide in 1955 to 1956). It was detected in only three samples from the 200-UP-2

N. Operable Unit vicinity; the maximum level (12.4 p/b) was from Well 299-W19-28 outside
the delineated plume but also below the lowest contour level ( 15 p/b).F

f' 3.1.4.5 Common Ions/Conventional Constituents. Previous studies have been done of two
constituents listed in Table 11 as common or conventional constituents: fluoride and nitrate.
These are discussed in the following paragraphs.

3.1.4.5.1 Fluoride. Figure 62 (Evans et al. 1990) shows the extent of the fluoride
contaminant plume in the 200 West Area. In the same study, the source was believed to be
several liquid waste disposal facilities associated with Z Plant but the delineated plume did
not coincide with the prime candidates. The highest concentration (1,850 p/b) detected in the
200-UP-2 vicinity was in Well 299-W19-24, near the 216-U-17 Crib, and outside the known

- - plume boundaries.

w 3.1.4.5.2 Nitrate. Nitrate has been detected in a number of wells within the 200
'}` West Area. Figures 63 and 64 (Evans et al. 1990) show the extensive plume which can be

delineated of this contaminant. One portion appears to be nearest the 216-U-17 Crib (such as
the maximum recent detection of 1,500,000 p/b in the database from Well 299-W19-19) but
was detected in this vicinity in July 1987, before the crib went into operation in February
1988. Evans et at (1990) attribute the plume to be from the 216-U-1 and 216-U-2 Cribs,
which received nitrate wastes during 1951 to 1967 (see Table 4). The U03 Plant has an
effluent with an average nitrate concentration of about 89 p/m in 1987 (Serkowski et al.
1988).

The historical reported levels of measurements of nitrate in wells in the vicinity of the
200-UP-2 Operable Unit (Figure 65) shows considerable fluctuations during sampling and
analysis but only slight evidence of any trend (possibly down).

.
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3.1.5 Air

Monitoring of atmospheric radioactive contamination of the Hanford Site is done as
part of the ongoing environmental surveillance program by PNL (e.g., Jaquish and Bryce
1989), but do not include sampling within the 200 West Area. However, air sampling by
Westinghouse Hanford is ongoing within the 200 West Area. Four, high-volume air
samplers are stationed within the boundary of the 200-UP-2 Operable Unit boundary
(Figure 40). These four samplers contain filters which collect particles entrained in the air.
The filters are analyzed quarterly for "Sr, "'Cs, Z"Pu, and U-Total. Results have shown a
steady decline of concentrations of these constituents in the air since 1979 in the 200 West
Area (Schmidt et al. 1990). Results are presented in Table 12.

3.1.6 Biota
-..;

The PNL has conducted various biota sampling activities beginning in 1971 through
1988 inside as well as outside the Hanford Site (Eberhardt et al. 1989). Eberhardt et al.
(1989) states that no upward trends in radionuclide concentrations were detected for any of
the wildlife species examined. A significant downward trend was exhibited in many sample
types, particularly 137Cs and 65Zn.

In addition to the biota, many food products were sampled and no upward trends in
radionuclide concentrations were detected. In fact, significant downward trends were
demonstrated int37Cs and 65Zn.

Three factors are believed to have contributed to the decline in concentration of these
- radionuclides; the cessation of atmospheric testing, the 1971 shutdown of the last Hanford

reactor that discharged once-through cooling water to the river, and the reduction of
environmental radionuclide contamination associated with some Hanford facilities and

tr operations (Eberhardt et al. 1989).

On-going sampling of biota within the 200-UP-2 Operable Unit has generally consisted
of vegetation sampling on the grid soil sampling plots described in Section 3.1.1. The
results of these analyses are presented in Table 13. Few of the data show consistent positive
detections, mainly "'Cs, 90Sr, 23BPu, 139Pu, and "Tc.

3.2 PRELIMINARY APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS

3.2.1 Identification

0

Under Section 121(d)(1) of CERCLA, remedial actions must attain at a minimum a
degree of cleanup that ensures protection of human health and the environment. The
CERCLA remedial actions that leave any hazardous substances, pollutants, or contaminants

WHC/3-91/00493A

WP-176



Table 12. Results of Air Monitoring (pCihn3)
N975: E of Z Plant Along 16th St by RR tracks SE Powerhouse Pond

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Sr-90 max 1.09E-03 4.77E-03 3.27E-05 1.6E-04 1.1E-04 + 2.04E-04 1.07E-04 +
min 1.23E-04 1.39E-04 1.14E-04 6.9E-05 1.0E-04 -3.00E-05 5.45E-05
avg 4.13E-04 9.08E-04 1.33E-03 4.59E-03 7.81E-05 6.81E-05 + 1.2E-04 4.1E-05 + 7.01E-05 8.26E-05 4.02E-04

Cs-137 max

min

avg

Pu-239 max
v min

avg

6.31E-04 7.77E-04
-4.21E-04 -2.01E-04
5.30E-05 9.13E-04 3.64E-04 8.43E-04

3.92E-05 5.42E-05
1.31E-05 1.12E-05
3.11E-05 2.44E-05 + 3.06E-05 3.60E-05

2.35E-04 4.8E-04
1.34E-04 -3.6E-04
1.91E-04 1.02E-04 + 1.6E-04

2.10E-05 5.5E-05
9.06E-06 7.8E-06
1.30E-05 1.11 E-05 + 2.5E-05

3.8E-04 + 2.83E-04 5.63E-04
5.6E-04 -2.OOE-04 6.93E-04
3.9E-04 3.09E-05 5.52E-04 1.60E-04

1.3E-05 + 1.94E-05 6.77E-06 +
5.7E-06 + 1.02E-05 5.63E-06 +
2.1E-05 + 1.42E-05 5.94E-06 + 2.28E-05

U (tot) max 1.89E-04 7.51E-05 4.18E-05 5.5E-05 3.1E-05 + 7.98E-05 3.02E-05 +
min 4.33E-05 5.93E-05 2.17E-05 -1.1E-05 1.8E-05 2.21E-06 1.97E-05
avg 8.86E-05 1.36E-04 6.73E-05 1.78E-05 + 3.08E-05 1.90E-05 + 8.4E-06 3.2E-05 3.83E-05 2.36E-05 + 4.67E-05

+lndicates Positive Detection (Result Greater Than Error)



Table 12. Results of Air Monitoring (pCi/m3) (cont.)
N960: U Tank Farm (replicate) At Camden & 16th, SE of 241-U

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Sr-90 max

min

avg

Cs-137 mmv
min
avg

j Pu-239 max
00

min
avg

7.23E-03 1.78E-03
1.15E-04 1.08E-04
1.94E-03 7.05E-03 5.80E-04 1.60E-03

1.45E-03 1.11E-03
5.36E-04 1.66E-04
1.04E-03 7.57E-04 + 4.85E-04 8.50E-04

4.25E-05 3.32E-05
4.64E-06 8.07E-06
2.59E-05 3.34E-05 1.91E-05 2.13E-05

1.53E-04
3.94E-06
8.39E-05 1.SOE-04

6.63E-04
2.04E-04
3.47E-04 8.06E-04

7.06E-05
1.59E-05
3.77E-05 4.82E-05

8.1E-05 8.OE-05 + 2.06E-04 1.12E-04 +
3.6E-05 9.8E-05 -4.00E-05 4.66E-05
S.OE-05 2.3E-05 + 6.37E-05 7.16E-05 5.44E-04

4.8E-04 7.3E-04 8.95E-04 7.43E-04 +
2.3E-04 6.2E-04 -2.67E-04 5.61E-04
3.1E-04 1.4E-04 + 3.02E-04 6.15E-04 4.97E-04

3.8E-05 1.1E-05 + 4.20E-05 9.88E-06 +
6.7E-06 4.7E-06 + 8.90E-06 4.56E-06 +
2.1E-05 1.4E-05 + 2.25E-05 6.92E-06 + 2.52E-05

U (tot) max 1.72E-04 1.09E-04 4.02E-05 3.6E-05 2.6E-05 + 5.10E-05 2.27E-05 +
min 4.35E-05 3.47E-05 1.02E-05 -1.2E-06 1.9E-05 2.39E-05 2.36E-05 +
avg 1.21E-04 1.12E-04 + 6.08E-05 6.60E-05 2.59E-05 2.89E-05 8.2E-06 1.9E-05 3.60E-05 2.24E-05 + 5.04E-05

+Indicates Positive Detection (Result Greater Than Error)

0 0



Table 12. Results of Air Monitoring (pCi/m3) (cont.)
N168: U-Stack Adj to U-Stack

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Sr-90 MAX 9.89E-03 2.80E-03 1.27E-04 1.1E-04 8.5E-05 + 4.49E-05 6.85E-05
min 1.56E-04 1.19E-04 1.31E-05 2.2E-04 1.1E-04 + -2.00E-05 5.01E-05
avg 2.70E-03 9.59E-03 8.92E-04 2.57E-03 5.75E-05 9.75E-05 1.4E-04 5.3E-05 + 1.56E-05 5.83E-05 7.61E-04

Cs-137 max
min
avg

Pu-239 max
min
avg

1.23E-03 9.52E-04 1.29E-03
5.45E-05 2.04E-04 -1.00E-04
8.32E-04 1.09E-03 6.77E-04 6.52E-04 + 3.48E-04 1.31E-03

3.20E-05 3.22E-05 2.67E-05
1.71E-05 5.12E-06 6.25E-06
2.32E-05 1.39E-05 + 1.49E-05 2.39E-05 1.42E-05 1.88E-05

1.3E-04 8.5E-04 7.89E-04 5.84E-04 +
1.7E-04 5.2E-04 2.84E-04 4.53E-04
8.2E-04 5.2E-04 + 5.05E-04 5.76E-04 6.36E-04

2.2E-05 7.6E-06 + 3.37E-04 4.51E-05 +
1.4E-06 2.3E-06 4.70E-06 3.33E-06 +
9.2E-06 9.4E-06 1.27E-04 1.96E-05 + 3.77E-05

U (tot) max 1.06E-03 5.89E-04 3.25E-04 2.2E-04 7.4E-05 + 2.89E-04 8.84E-05 +
min 2.41E-04 2.66E-04 8.64E-05 2.0E-05 2.2E-05 4.31E-05 2.83E-05 +
avg 5.59E-04 7.01E-04 4.26E-04 3.23E-04 + 1.70E-04 2.15E-04 1.2E-04 8.5E-05 + 1.85E-04 6.36E-05 + 2.92E-04

+Indicates Positive Detection (Result Greater Than Error)



Table 12. Results of Air Monitoring (pCi/m3) (cont.)
N155: U Tank Far Adj to 960

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Sr-90 max 1.01E-02 2.49E-04 1.50E-04 1.3E-04 9.0E-05 + 3.96E-06 5.62E-05
min 4.98E-05 1.28E-04 -1.13E-05 4.9E-05 9.3E-05 -3.00E-05 8.06E-05
avg 2.59E-03 1.00E-02 1.88E-04 1.10E-04 + 6.46E-05 1.38E-04 9.3E-05 4.OE-05 + -1.OOE-05 6.87E-05 5.85E-04

Cs-137 max 7.86E-04 1.38E-03 7.79E-04 1.5E-03 8.2E-04 + 1.46E-02 2.04E-03 +
min O.00E+00 6.53E-04 -2.34E-04 3.3E-04 5.3E-04 1.OSE-04 5.15E-04
avg 3.51E-04 6.94E-04 9.96E-04 6.53E-04 + 3.14E-04 8.35E-04 6.6E-04 5.8E-04 + 3.88E-03 9.08E-04 + 1.24E-03

o Pu-239 Max 7.27E-05 3.48E-05 3.60E-05 2.4E-05 9.9E-06 + 4.22E-05 9.95E-06 +
min 5.30E-06 7.OSE-06 1.48E-05 1.7E-05 7.OE-06 + 6.65E-06 3.80E-06 +
avg 3.73E-05 6.54E-05 1.62E-05 2.52E-05 2.40E-05 2.09E-05 + 1.6E-05 6.2E-06 + 2.10E-05 6.60E-06 + 2.29E-05

U (tot) MAX 2.12E-04 7.20E-05 3.45E-05 -3.1E-06 1.8E-05 6.85E-05 2.71E-05 +
min 7.56E-05 1.81E-05 2.04E-05 2.3E-05 2.3E-05 1.36E-06 2.09E-05
avg 1.18E-04 1.26E-04 3.70E-05 5.07E-05 2.74E-05 1.39E-05 + 6.8E-06 1.2E-05 3.86E-05 2.40E-05 + 4.56E-05

+Indicates Positive Detection (Result Greater Than Error)
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Table 12. Results of Air Monitoring (pCi/m3) (cont.)
N995: S of U Plant

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Sr-90 max 3.42E-04
min 2.OOE-04
avg 2.71E-04 2.01E-04 + 2.71E-04

Cs-137 max 1.92E-03
min 8.18E-04
avg 1.37E-03 1.56E-03 1.37E-03

00

Pu-239 max 6.50E-05
min 2.16E-05
avg 4.33E-05 6.14E-05 4.33E-05

U (tot) max 9.78E-04
min 8.80E-05
avg 5.33E-04 1.26E-03 5.33E-04

+Indicates Positive Detection (Result Greater Than Error)
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Table 13. Results of Vegetation Sampling (pCi/g)

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Be-7 1.75E+00 3.35E-01 + 1.75E+00
Ce-141 9.33E-03 2.46E-02 9.33E-03
Co-58
Co-60 2.3E-02 1.7E-02 + 1.7E-02 1.5E-02 + 7.44E-03 1.75E-02 1.58E-02
Cs-137 1.90E+00 2.24E-01 + 8.41E-01 1.09E-01 + 5.2E+00 5.3E-01 + 1.9E+00 2.0E-01 + 2.15E+00 2.26E-01 + 2.40E+00
Eu-152 4.9E-02 8.3E-02 4.1E-02 6.8E-02 3.96E-02 8.77E-02 4.32E-02
Eu-154 2.7E-02 6.0E-02 9.8E-03 4.6E-02 -7.90E-03 6.02E-02 9.63E-03
Eu-155 -1.0E-02 4.OE-02 3.90E-02 4.76E-02 1.45E-02
1-129 8.27E-02 1.77E-01 8.27E-02
K-40 1.54E+01 1.72E+00 + 1.54E+01
Nb-95 1.27E-01 9.OE-02 + -1.0E-02 4.6E-02 1.SE-02 2.6E-02 -6.83E-03 2.32E-02 3.13E-02
Pb-212 1.37E-02 3.16E-02 1.37E-02
Pb-214 6.46E-02 4.05E-02 + 6.46E-02
Pu-238 1.39E-03 4.81E-04 + 1.39E-03
Pu-239 5.86E-02 6.93E-03 + 5.86E-02

co Ru-103 6.6E-02 5.4E-02 + 6.60E-02
N Sr-90 3.76E-01 8.3E-02 + 2.26E-01 4.59E-02 + 3.01E-01

Tc-99 7.69E-01 1.10E+00 7.69E-01
Zr-95 2.11E-01 1.43E-01 + -1.1E-02 4.8E-02 1.02E-02 3.28E-02 7.01E-02

+Indicates Positive Detection (Result Greater Than Error)
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Table 13. Results of Vegetation Sampling (pCi/g) (cont.)

11

1985 1986 1987 1988 1989 Average

Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Be-7 2.20E+00 3.28E-01 + 2.20E+00

Ce-141 -7.38E-03 2.38E-02 -7.38E-03

Co-58
Co-60 -1.7E-03 1.7E-02 7.2E-03 1.7E-02 5.86E-03 1.44E-02 3.79E-03

Cs-134 1.14E-01 3.OE-02 + 1.14E-01

Cs-137 2.25E-01 6.1E-02 + 4.19E-01 6.4E-02 + 8.7E-01 9.8E-02 + 2.8E-01 3.9E-02 + 1.85E-01 2.90E-02 + 3.96E-01

Eu-152 1.3E-02 6.9E-02 3.8E-02 8.1E-02 -3.68E-03 6.87E-02 1.58E-02
Eu-154 8.0E-02 7.1E-02 + -5.9E-02 6.OE-02 -2.1E-03 5.7E-02 -9.60E-03 4.91E-02 2.33E-03
Eu-155 2.8E-02 5.6E-02 -1.OSE-02 3.31E-02 8.75E-03
1-129 3.2E-01 2.3E-01 + -3.3E-01 3.2E-01 1.01E-01 1.52E-01 3.03E-02

K-40 1.11E+01 1.28E+00 + 1.11E+01
Nb-95 2.OE-02 3.2E-02 4.2E-02 6.3E-02 9.26E-03 2.21E-02 2.38E-02

: Pb-212 3.27E-02 2.46E-02 + 3.27E-02

w Pb-214 2.16E-02 2.77E-02 2.16E-02
Pu-238 6.7E-04 3.4E-04 + 4.6E-04 3.1E-04 + 2.88E-04 1.88E-04 + 4.73E-04
Pu-239 2.5E-02 3.4E-03 + 1.1E-02 2.OE-03 + 5.48E-03 9.32E-04 + 1.38E-02
Ru-103 8.9E-02 6.4E-02 + 8.90E-02
Ru-106 2.42E-01 1.77E-01 + 2.42E-01
Sr-90 2.5E-01 6.4E-02 + 1.1E-01 2.3E-02 + 7.09E-02 1.50E-02 + 1.44E-01
Tc-99 8.8E+00 1.4E+00 + 1.3E+01 2.9E+00 + 8.11E+00 1.80E+00 + 9.97E+00
Zr-95 -8.6E-03 3.9E-02 -1.84E-02 2.91E-02 -1.35E-02

+Indicates Positive Detection (Result Greater Than Error)
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Table 13. Results of Vegetation Sampling (pCi/g) (cont.)
2W18

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Be-7
Ce-141
Co-58
Co-60 2.7E-03 1.6E-02 2.70E-03
Cs-134 1.SOE-01 3.2E-02 + 1.SOE-01
Cs-137 1.68E-01 4.9E-02 + 3.49E-01 4.9E-02 + 1.6E-01 2.8E-02 + 2.26E-01
Eu-152 9.1E-02 8.2E-02 + 1.7E-02 6.5E-02 5.40E-02
Eu-154 1.9E-02 4.8E-02 1.90E-02
Eu-155 1.2E-02 3.6E-02 1.20E-02
1-129
K-40
Nb-95
Pb-212

-8.OE-03 2.8E-02 -8.00E-03

: Pb-214
00

Pn-238
Pa-239
Ru-103 1.70E-01 7.3E-02 + 1.70E-01
Ru-106 2.93E-01 1.47E-01 + 2.93E-01
Sr-90 4.8E-02 1.1E-02 + 4.80E-02
Tc-99
Zr-95

+Indicates Positive Detection (Result Greater Than Error)
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Table 13. Results of Vegetation Sampling (pCiJg) (cont.)
2W25

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Be-7
Ce-141
Co-58
Co-60 6.3E-02 3.2E-02 + -6.4E-03 1.3E-02 2.83E-02
Cs-134
Cs-137 1.83E-01 5.4E-02 + 5.0E-01 6.1E-02 + 3.42E-01
Eu-152 3.7E-02 6.6E-02 3.70E-02
Eu-154 7.3E-03 4.3E-02 7.30E-03
Eu-155 1.9E-02 3.9E-02 1.90E-02
1-129
K-40

; Nb-95 -2.7E-04 1.8E-02 -2.70E-04
00 Pb 212

Pb-214
Pu-238
Pu-239
Ru-103
Ru-106
Sr-90
Tc-99
Zr-95

+Indicates Positive Detection (Result Greater Than Error)
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Table 13. Results of Vegetation Sampling (pCi/g) (cont.)
2W29

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Be-7
Ce-141
Co-58 9.7E-02 4.6E-02 + 9.70E-02
Co-60 8.1E-02 4.3E-02 + 1.9E-02 1.5E-02 + 5.OOE-02
Cs-134 9.00E-02 2.7E-02 + 9.00E-02
Cs-137 2.OSE-01 4.OE-02 + 1.1E+00 1.2E-01 + 6.53E-01
Eu-152 1.18E-01 6.OE-02 + 1.1E-01 6.9E-02 + 1.14E-01
Eu-154 6.6E-02 4.7E-02 + 6.60E-02
Eu-155 3.7E-03 4.7E-02 3.70E-03
1-129
K-40

^ Nb-95 -1.3E-02 4.OE-02 -1.30E-02
Pb-212
Pb-214

° Pu-238
Pu-239
Ru-103 8.10E-02 5.7E-02 + 8.10E-02
Ru-106
Sr-90 4.2E-01 8.0E-02 + 4.20E-01
Tc-99
Zr-95

+Indicates Positive Detection (Result Greater Than Error)
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Table 13. Results of Vegetation Sampling (pCi/g) (cont.)

E

1985 1986 1987 1988 1989 Average

Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Be-7 3.14E+00 4.34E-01 + 3.14E+00

Ce-141 -4.83E-03 2.85E-02 -0.83E-03

Co-58
Co.60 6.10E-03 1.60E-02 2.94E-02 2.00E-02 + 1.78E-02

Cs-134
Cs-137 3.45E-01 7E-02 + 2.20E-01 3.10E-02 + 1.31E-01 3.10E-02 + 2.32E-01

Eu-152 1.48E-01 1.12E-01 + -9.30E-02 7.80E-02 4.78E-02 7.29E-02 3.43E-02

Eu-154 -4.10E-03 5.20E-02 -7.12E-02 6.22E-02 -3.77E-02

Eu-155 -1.80E-02 3.80E-02 -3.06E-03 4.05E-02 -1.05E-02

1-129 -2.86E-01 2.43E-01 -2.86E-01

K-40 1.22E+01 1.41E+00 + 1.22E+01

Nb-95 -2.20E-02 6.OOE-02 -1.94E-02 2.58E-02 -2.07E-02

Pb-212 5.07E-02 3.26E-02 + 5.07E-02

Pb-214 3.85E-02 3.04E-02 + 3.85E-02

Po-238 6E-04 3E-04 + 4.69E-04 2.24E-04 + 5.35E-04

Pu-239 9E-03 2E-03 + 9.78E-03 1.41E-03 + 9.39E-03

Ru-103
Ru-106
Sr-90 2.05E+00 4.05E-01 + 1.50E-01 3.OOE-02 + 7.60E-02 1.66E-02 + 7.59E-01

Tc-99 1.48E+00 1.16E+00 + 1.48E+00

Zr-95 2.42E-02 3.58E-02 2.42E-02

+Indicates Positive Detection (Result Greater Than Error)
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This level must at least attain standards, requirements, limitations, or criteria that are
"applicable or relevant and appropriate" under the site conditions unless one of six waivers
under CERCLA Section 121 applies.

on site must meet, upon completion of the remedial action, a level or standard of control.

"Applicable" requirements are those substantive environmental protection requirements
set forth in federal or state statutes or regulations that specifically apply to a hazardous
substance, contaminant, remedial action, location or other scenario at a CERCLA site.
"Relevant and appropriate" requirements are those substantive environmental protection
requirements set forth in federal or state statutes or regulations that are not directly
applicable, but which address problems or circumstances sufficiently similar to those
encountered at a CERCLA site that they are relevant to circumstances at the site and also can
be applied appropriately to the particular circumstances at the site.

Three types of ARARs are typically considered:

r • • contaminant-specific

• location-specific

action-specific.

, Contaminant-specific ARARs are usually health or risk-based numerical values or
methodologies which, when applied to site-specific conditions, result in the establishment of
numerical contaminant values which are generally recognized by the regulatory agencies as

p allowable to protect human health and the environment. In the case of the 200-UP-2
Operable Unit, contaminant-specific ARARs address chemical constituents and/or

- radionuclides. The potential contaminant-specific ARARs that are evaluated for the 200-UP-
0• 2 Operable Unit are discussed in Section 3.2.1.1.

Location-specific ARARs are restrictions placed on the concentration of hazardous
substances, or the conduct of activities, solely because they occur in specific locations. The
location-specific ARARs that are evaluated for the 200-UP-2 Operable Unit are discussed in
Section 3.2.1.2 and presented in Table 14.

Action-specific ARARs apply to particular remediation methods and technologies, and
are evaluated during the detailed screening and evaluation of remediation alternatives. The
potential action-specific ARARs that are evaluated for the 200-UP-2 Operable Unit are
discussed in Section 3.2.1.3.

Potential contaminant- and location-specific ARARs should be refined during the RI
process. Potential action-specific ARARs are briefly discussed in this section, and will be
further evaluated during the development of alternatives in the FS.
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Table 14. Media-Specific Remedial Action Objectives and General Response Actions.

00
^0

61ALACTIONOBJECTIYES^:REME -
^GENERAL'RESPONSE.ACTIONS

-EnvlronmontaF:
,_.. . . .:.V _ _ _. ^ . .

M0d(A ,.:>. FntHumanHealth "-ForEnvlronmentatHeatrh NoActlon OtherActlon:

So}Is/Sediment • Prevent ingestion, inhalation, or • Prevent migration of radionuclides • No action with institu- • Capping with institutional controls

direct contact with solid containing and other waste constituents that tional activity such as deed • Capping with long-term monitoring

radionuclides and other waste would result in ground water or restriction for land use. • ExcavatioNtreatmenVdisposa6 actions

constituents present at concentrations surface water contamination with • Additional site-access • In situ treatment

considered to be a human health dsk constituents at concentrations restrictions. • ExcavatioNlandfiq disposal
exceeding ARARs. • Long-term monitoring

Ground Water • Prevent ingestion or direct contact • Prevent adverse environmental • No aotion with institu- • Groundwatercontainment via lateral or
horizontal barriers to prevent migration

with water containing radionuclides, impacts resulting from migration of fional activity such as
• Pump^Ureinjeot or charge ground water

and other waste constituents in contaminants in ground water deed restdctions
• CdlectioNtreatment actions:

concentrations considered to be a (ground water) discharge believed
- In situ treatment

human health risk. to be the Columbia River).
- Pumping (colleotioNtreatmenUreinjection
- Pumping (collection)/treatment/discharge

Biota • No current risk identified • Prevent adverse environmental • No action with monitoring • Capping of contaminated soil-sediment
.

impacts on local biota areas to prevent biota exposure to wastes.
• Containment of contaminated ground water
to prevent migration to surface water and
subsequent biota exposure to contaminated
waterandlorsediments -

Surface Water • Prevent discharge of contaminated • Prevent adverse environmental • No action with monitoring • Line surfaceimpoundments
surface water to ground water. impacts on local blots.
• Prevent ingestion of and demtaE -
exposure to water containing
radionuclides and other waste
constituents in concentrations
considered to be a human health risk
The Columbia River is of primary
concern because it serves as a public
drinking water source and recreation
area.

Air • Prevent inhalation of airborne • Prevent adverse environmental • No action with monitoring • Cap orcoversoils andlor sediments
particulates andror organicemissions impacts. to prevent airborne migration
from soils/sediments containing
radionuclides.

d
0dm
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In this preliminary assessment of potential ARARs, all those that may be applicable,
0

relevant and appropriate, or to be considered are included. To be considered requirements
are other criteria, advisories, and regulatory guidance that are not legally enforceable, but
are to be considered in evaluating alternatives. Specific to be considered requirements are
discussed in Section 3.2.1.4.

3.2.1.1 Contaminant-Specific Requirements. A contaminant-specific requirement sets
concentration limits in various environmental media for specific hazardous substances,
pollutants, or contaminants. Based on available information, some of the currently known or
suspected contaminants that may be present in the 200-UP-2 Operable Unit include: acetone,
carbon tetrachloride, chloroform, methylene chloride, methyl isobutyl ketone, toluene,
arsenic, barium, cadmium, chromium, copper, cyanide, lead, mercury, zinc, and
radioisotopes of C, Ce, Co, I, Pu, Ra, Sr, Tc, H, and U. The currently identified potential
federal and state ARARs are summarized below.

^ 3.2.1.1.1 Federal Requirements. Federal contaminant-specific requirements are
° specified in several statutes, codified in the U.S. Code (USC), and regulations, promulgated

, in the Code of Federal Regulations (CFR), as follows:

" • Clean Water Act (33 USC 1251 and 40 CFR Parts 125, 131, and 402). The

Clean Water Act establishes water quality standards for surface waters and
pretreatment standards for waste waters released to publicly owned treatment

` works (POTWs)

t • Safe Drinking Water Act (42 USC 500(f) and 40 CFR Parts 141 and 143). The

-- Safe Drinking Water Act establishes maximum contaminant levels for constituents
w in drinking water

0` • Environmental Protection Agency Rules for Implementing the Resource
Conservation and Recovery Act, Subtitle C Requirements (40 CFR Parts 260-
271, and specifically 261 and 268). These regulations are the governing
requirements for owners and operators of hazardous waste treatment, storage, and
disposal facilities, and for generators and transporters of hazardous wastes

• Clean Air Act (42 USC 7401). The Clean Air Act establishes National Primary
and Secondary Ambient Air Quality Standards (40 CFR Part 50), National
Emission Standards for Hazardous Air Pollutants (40 CFR Part 61), and New
Source Performance Standards (40 CFR Part 60)

• National Emission Standards for Hazardous Air Pollutants (40 CFR Part 61).
Subpart H requirements apply to all DOE facilities, except those regulated under
40 CFR Parts 190, 191, and 192 (commercial nuclear power plants and
radioactive waste disposal facilities)

0
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^ • U.S. Department of Energy Standards for Environmental Protection, Safety, and
Health Program for DOE Operations (DOE Order 5480). This DOE Order
establishes the requirements for DOE facilities to protect the environment and
human health from radiation. The DCGs are specified in these standards and are
similar to limits promulgated by the Nuclear Regulatory Commission and
Washington State Department of Health

Nuclear Regulatory Commission Standards for Protection Against Radiation (10
CFR Part 20). These regulations apply to activities licensed by the Nuclear
Regulatory Commission and specify allowable radionuclide discharge limits to air
and water and ensuing radiation dose standards for individuals in restricted and
unrestricted areas.

3.2.1.1.2 State of Washington Requirements. State contaminant-specific
requirements are specified in several statutes, codified in the Revised Code of Washington
(RCW) and regulations, promulgated in the WAC.

^ • Model Toxics Control Act (RCW 70.105D and Chapter 173-340 WAC). The
MTCA establishes standards for cleanup levels in environmental media. It also
provides the methodology for determining cleanup alternatives. Concentration
limits for chemical contaminants as well as dose limits for gross radiation and
selected radionuclides are included.

t • Standards for Protection Against Radiation (Title 402 WAC). These regulations
specify radiation dose standards for permissible levels of radiation in restricted
and unrestricted areas (authority from Chapter 70.98 RCW). Table II of

^ Appendix A of Chapter 402-24 WAC itemizes the allowable concentrations of
radionuclides discharged to air and water above natural background. The values

^ in Table II are the same as those found in Table II, Appendix B, of 10 CFR Part
20.

• Dangerous Waste Regulations (Chapter 173-303 WAC). These regulations
designate those solid wastes which are dangerous or extremely hazardous to the
public health and the environment. This chapter also provides guidance for
monitoring requirements, administrative, and design criteria for associated
facilities. The criteria considered for designation of solid waste include federal
listing as hazardous; exhibiting the properties of reactivity, ignitability, or
corrosivity; or the results of the toxic characteristic leaching procedure (TCLP).
In addition, the state considers the properties of persistence, carcinogenicity, and
toxicity.

• Ambient Air Quality Standards and Emission Limits for Radionuclides (Chapter
173-480 WAC). These Washington State Department of Ecology ambient air
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quality standards specify maximum accumulated dose limits to members of the
public.

• Monitoring and Enforcement of Air Quality and Emission Standards for
Radionuclides (WAC 402-80-050). These requirements by the Washington State
Department of Health adopt the Ecology standards and limits above and specify
monitoring and compliance requirements.

• Water Quality Standards for Ground Waters of the State of Washington (Chapter
173-200 WAC). These Washington State Department of Ecology regulations and
criteria are established to protect existing and future beneficial uses of the ground
water through the reduction or elimination of the discharge of contaminants to the
state's ground waters.

Ca
• Water Quality Standards of Surface Waters of the State of Washington (Chapter

^ 173-201 WAC). The standards and criteria established under this regulation are
^ to establish water quality standards for surface waters of the state consistent with

public health and public enjoyment, and the propagation and protection of fish,
^ shellfish, and wildlife.

• Controls for New Sources of Toxic Air Pollutants (Chapter 173-460 WAC).

3.2.1.2 Location-Specific Requirements. Location-specific ARARs identify requirements

N for site activities that are triggered by site location. These can include sensitive habitats,
floodplains, seismic fault locations, historical and prehistoric resources, and wetlands.

-- Potential location-specific ARARs are presented in Table 14.

3.2.1.3 Action-Specific Requirements. Action-specific ARARs are requirements that are
CTI triggered by specific remedial actions at the site. These remedial actions will not be fully

defined until the FS phase. However, the universe of action-specific ARARs defined by a
preliminary screening of potential remedial action alternatives will help focus the FS
alternatives. Potential action-specific ARARs may include the following:

• Occupational Safety and Health Act of 1970 (OSHA)

• Chapter 70.94 RCW, Washington Clean Air Act

• Chapter 90.48 RCW, Water Pollution Control Act

• Chapter 70.105 RCW, Hazardous Waste Management Act

• Chapter 70.95 RCW, Solid Waste Management, Recovery and Recycling Act

0
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• • Chapter 90.03 RCW, Washington State Water Rights

• 40 CFR Part 50, National Ambient Air Quality Standards

• 40 CFR Part 60, New Source Performance Standards

• 40 CFR Part 52, Prevention of Significant Deterioration

• 29 CFR Part 1910, OSHA Standards

• 40 CFR Parts 260 through 270, RCRA Hazardous Waste Regulations

• 40 CFR Parts 144 through 147, Underground Injection Control

CNe • 40 CFR Part 280, Technical Standards and Corrective Action Requirements for
Owners and Operators of Underground Storage Tanks

• Chapter 173-303 WAC, Washington State Dangerous Waste Regulations

• Chapter 173-400 WAC, Washington Air Pollution Control Regulations

• Chapter 173-200 WAC, Water Quality Standards for Ground Waters of the State
of Washington

• Chapter 173-201 WAC, Water Quality Standards for Waters of the State of

- Washington

• Chapter 173-360 WAC, Underground Storage Tank Regulations
^

• Chapter 173-216 WAC, State Waste Discharge Permit Program

• Chapter 173-218 WAC, Underground Injection Control

• Chapter 173-220 WAC, National Pollutant Discharge Elimination System Permit
Program

• Chapter 173-460 WAC, Controls for New Sources of Toxic Air Pollutants

• Chapter 173-304 WAC, Minimum Functional Standards for Solid Waste Handling

• Chapter 173-160 WAC, Minimum Standards for Construction and Maintenance of
Water Wells

9
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• 40 CFR 61.90, National Emissions Standards for Radionuclide Emissions from
DOE facilities

• 40 CFR Part 191, Radiation Protection Standards for Managing and Disposing of
Spent Nuclear Fuel, High-Level, and Transuranic Radioactive Wastes

• DOE Order 5820, Radioactive Waste Management

• 10 CFR Part 61, Licensing Requirements for Land Disposal of Radioactive Waste

• Chapter 402-61 WAC, Licensing Requirements for Land Disposal of Radioactive
Waste.

3.2.1.4 Other Criteria and Guidance To Be Considered. In addition to the potential
ARARs presented, other federal and state criteria, advisories, and guidance can be
considered in determining the appropriate degree of remediation for the 200-UP-2 Operable
Unit. A myriad of resources may be potentially evaluated. The following represents an
initial assessment of pertinent to be considered requirements.

3.2.1.4.1 Health Effects Assessment. For individual carcinogens that do not have
federal or state standards, but have a carcinogenic potency factor, soil concentrations can be
calculated that would result in a 10' to 10' excess lifetime cancer risk by inhalation or

a• ingestion. The NCP states that for known or suspected carcinogens, acceptable exposure
levels are generally concentration levels that represent an excess upperbound lifetime cancer
risk to an individual of between 10' and 10-6. Excess lifetime cancer risk is defined as the

_ incremental increase in probability of developing cancer compared to the background
probability. For noncarcinogenic compounds, reference doses or acceptable chronic daily

-- intakes can be used to estimate concentrations that would result in no observable adverse
0.,, health effects by ingestion or inhalation.

3.2.1.4.2 Health Advisories. The EPA Office of Drinking Water publishes advisories
identifying contaminants for which health advisories have been issued.

3.2.1.4.3 Corrective Action Regulations and Guidance. The EPA has proposed
regulations under the authority of RCRA, as amended by the Hazardous and Solid Waste
Amendments of 1984, that will establish proceduies and technical requirements for
implementing corrective action at solid waste management units. The proposed rules would
create a new subpart S in the RCRA part 264 regulations to define requirements for
conducting remedial investigations, evaluating potential remedies, and selecting and
implementing remedies at RCRA facilities. In addition to the draft regulations, guidance is
being developed by EPA for assistance to affected parties.

•
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3.2.1.4.4 Storm Water Regulations. The EPA recently finalized regulations under
authority of the Clean Water Act, which establishes requirements pertaining to the control
and permitting of storm water discharges from many sources, including industrial activities.

3.2.1.4.5 International Council of Radiation Protection/National Council on
Radiation Protection. The International Council of Radiation Protection (ICRP) and the
National Council on Radiation Protection (NCRP) have a guidance standard of 100 millirem
per year whole body dose of gamma radiation.

3.2.2 Point of Applicability

A significant factor in the evaluation of remedial alternatives for the 200-UP-2
Operable Unit will be the determination of the point at which compliance with identified

M ARARs must be achieved (i.e., the point of a specific ARAR's applicability). These points
^ of applicability are the boundaries at which the effectiveness of a particular remedial

alternative will be assessed.

M One example of the complexity inherent in a determination of a point of applicability is
the point at which compliance with MCLs must be achieved. For water that is or may be
used for drinking, the MCLs established under the Safe Drinking Water Act of 1974 are
generally an applicable or relevant and appropriate standard. The EPA interim guidance on
compliance with ARARs states: "MCLs are applicable at the tap where the water will be
provided directly to 25 or more people or will be supplied to 15 or more service connections.

-.,. , Otherwise, where surface water or ground water is or may be used for drinking, MCLs are
generally relevant and appropriate as cleanup standards for the surface water or the ground

^ water" (EPA 1987b). Thus, a determination of current and potential surface water or ground
water uses is necessary in assessing the point of applicability for the 200-UP-2 Operable
Unit.

r,.

•

Moreover, for identified ARARs which pertain to discharge of hazardous constituents
and specifically addressed radionuclides and gross radiation into ground water, the point of
applicability is somewhat subject to interpretation and negotiation. For example, in the state
of Washington; from the perspective of the Ecology, the point of applicability is a
distribution over the entire facility (i.e., compliance must be achieved at all points). To
ensure this compliance, the point of applicability for most discharges is generally established
at a location as close as possible to the point of discharge from the remedial alternative as is
technically and reasonably possible. That is, any ARAR which embraces ground water
standards established by Ecology will generally require compliance with at the point of any
effluent discharge, not allowing for dilution or dispersion within the unsaturated zone and
ground water system. Alternative points of applicability may need to be established under
negotiated agreement with Ecology, and these may include the operable unit's boundary or
the Hanford Site boundary.
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For most individual radioactive species transported by either ground water or air (i.e.,
those not addressed in other EPA or Ecology ARARs), DOE and Washington State
Department of Health (Health) standards generally require compliance at the then-
contemporary boundaries of the Hanford Site. That is, the assumed point of compliance for
radioactive species is the point where a member of the public would have unrestricted access
to live and conduct business, and, consequently, to be become maximally exposed. Although
Health is charged with the responsibility of monitoring and enforcing the air standards
promulgated by Ecology, and in this pursuit generally recognizes the site boundary as the
point of applicability, Ecology has recently indicated that it may attempt to require
compliance at the point of emission. Thus, the point of applicability for radionuclide air
emissions may also be subject to discussion.

Consequently, the point at which compliance with identified ARARs must be achieved
will be a significant factor in evaluating appropriate remedial alternatives in the 200-UP-2
Operable Unit FS. Applicability of ARARs at the point of discharge, at the boundary of the
operable unit, at the boundary of the Hanford Site, and/or at the point of entry to surface
water will need to be determined.

3.2.3 Evaluation

Evaluation of ARARs is an iterative process that will be conducted at multiple points
throughout the RI/FS.

r • During the RI Phase I (site characterization), when the public health evaluation is
conducted to assess risks at the 200-UP-2 Operable Unit, the contaminant-specific

- ARARs and advisories and location-specific ARARs will be identified more
_ comprehensively and used to help determine the cleanup goals

t5+ • During development of remedial alternatives in Phase I and II FS, action-specific
ARARs will be identified for each of the proposed alternatives and considered
along with other ARARs and advisories

During detailed analysis of alternatives in the Phase III FS, all the ARARs and
advisories for each alternative will be examined to determine what is needed to
comply with other laws and to be protective of public health and the environment.

Following completion of the RI/FS, the remedial alternative selected must be able to
attain all ARARs unless one of the six statutory waivers provided in Section 121 (d)(4)(A)
through (f) of CERCLA is invoked. This will be documented in the ROD. Finally, during
remedial design, the technical specifications of construction must ensure attainment of
ARARs. The six reasons ARARs can be waived are as follows:

0
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^ • The remedial action is an interim measure, where the final remedy will attain
ARARs upon completion.

• Compliance will result in greater risk to human health and the environment than
will other options.

• Compliance is technically impracticable.

• An alternative remedial action will attain the equivalent performance of the
ARAR.

• For state ARARs, the state has not consistently applied (or demonstrated the
intention to consistently apply) the requirements in similar circumstances.

to
• For CERCLA-financed actions under Section 104, compliance with the ARAR

C'' will not provide a balance between the need for protecting public health, welfare,
and the environment at the facility, and the need for fund money to respond to
other sites (this waiver is not applicable at the Hanford Site).

3.3 POTENTIAL IMPACTS TO HUMAN HEALTH AND THE ENVIRONMENT

This preliminary assessment of potential impacts to human health and the environment
= is intended to provide initial direction to the RI/FS work plan and act as a starting point for

the Baseline (no-action) risk assessment. The assessment includes a discussion of the
s transport pathways along with the conceptual exposure model developed based on these
- pathways, contaminant characteristics, and contaminants of concern.

- 3.3.1 Transport Pathways

The conceptual exposure pathway model of the 200-UP-2 Operable Unit depicts the
relationship between receptors and the primary source of disposed contaminants. The
primary step in the development of the conceptual exposure pathway model is the
identification of the contaminant transport pathways. Identification of the transport pathways
expected within the 200-UP-2 Operable Unit is summarized in this section. The conceptual
exposure pathway model, developed based on the contaminant transport pathways, is
presented in Section 3.3.2.

Media specific transport pathways have been developed for the 200-UP-2 Operable
Unit. The contaminant pathways that exist for the operable unit are soil, ground water,
surface water (via the 216-U-14 Ditch), air, and biota. The transport pathways are
summarized below by media.
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3.3.1.1 Soil. Soil is the initial receiving medium for waste discharges in the 200-UP-2
Operable Unit. Several factors affect the fate and transport of contaminants once they are
introduced into the vadose zone (unsaturated soil layer approximately 200 ft thick). These
factors are:

• Disposal practices: How the contaminants were disposed of will have an effect
on the fate and transport in the vadose zone.

• Soil moisture transport properties, mainly permeability, porosity and moisture
content: Migration rates will be slower in soils with lower permeabilities, higher
porosities, and lower moisture contents (this last parameter is more complicated
in its effect).

^ • Retardation: The soil has a natural cation exchange capacity, and positively
charged ions in solution will adsorb onto soil particle surfaces. Also organic
matter in the soil can adsorb organics according to partitioning relationships.

• Radioactive decay: Radioactivity decays over time, decreasing the quantities and
impacts from radioactive isotopes.

,. . • Viscosity of the liquid waste: Contaminant migration rates are different for fluids
with more or less viscosity than water such as kerosene.

^,; • Chemical reaction with soils: Wastes containing acids may be neutralized by the
' natural carbonate in the soil.

• Biodegradation: Microorganisms in the soil may degrade organic contaminants
such as kerosene and inorganic contaminants such as nitrate.

0%

• Vegetative uptake: Vegetation may remove contaminants from the soil, bring it
to the surface, and introduce it into the food web.

• Volatilization: Organic materials can be transported in the vapor phase through
open pores in soil either to adjacent soil or to the atmosphere. These volatilized
compounds could include `^C (in CO2) and'H.

• Chemical degradation: Hydrolysis, oxidation, reduction, radiolytic degradation
and other chemical reactions are possible degradation mechanisms for
contaminants.

At the 200-UP-2 Operable Unit, only the first four factors are significant in affecting
soil contamination by most of the radionuclides and the inorganic compounds at depth. The
other factors may also be significant in some cases, particularly for organics which may be
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0
present, especially at very shallow depths. Soil contamination occurs primarily when
contaminated liquids move through the soils and deposit contaminants in the soil pores or
onto the soil particles. Wind can also carry contaminated dust from a source to affect wide
areas, especially in Hanford's dry and windy climate.

Reductions in soil contamination can occur through a variety of processes.
Contaminated liquids can move out of a volume of soil through gravity drainage or under a
moisture potential (although residual liquid is generally left). Subsequent recharge (discharge
of additional liquid waste or infiltration of precipitation) with uncontaminated water can enter
the soil and displace the more contaminated liquid and further reduce soil contamination
levels by desorbing ions from the soil. Finally, radioactive decay transforms radionuclides
(frequently into non-radioactive materials) and reduces the activity levels in soils over time.

NI
The climate at the Hanford Site is quite dry and infiltration of rainwater probably is not

c'° a large factor in remobilizing the contaminants disposed in the various types of waste
management units to the main unconfined aquifer (250 or more feet below the surface).
Artificial recharge as a result of the large-scale disposal of liquid wastes, however, can lead

-T to transport of contamination directly from the point of disposal to the ground water. The
vertical and horizontal movement of liquids and contaminants in the vadose zone is then
influenced by the distribution of confining layers above the zone of saturation. Disposed
liquids may pool or collect (at least temporarily) where there is sufficient volume of liquid
above a confining layer (such as the Plio-Pleistocene unit Section 2.2.2.2.3). Section
2.1.3.17 (216-U-16 Crib) describes such a "perching" of contamination.

- :.
^ 3.3.1.2 Ground Water. Several processes and variables may influence the fate and

transport of contaminants in the ground water (saturated zone) beneath the 200-UP-2
-° Operable Unit, including rates of radioactive decay, advection, dispersion, sorption, and

C11% biodegradation. Contaminants enter the groundwater principally by infiltration through the
soil from liquid disposal sites (cribs, trenches, French drains, reverse wells, and septic drain
fields).

Once the contamination enters the ground water, it is affected by several factors. The
solubility Of the contamination in the ground water and the specific gravity of the waste, will
determine how much of the waste mixes with the ground water and how much remains
present as a separate phase. The density may determine whether the immiscible waste floats
on top of the ground water or sinks to the bottom of the aquifer. However, most of the
waste materials thought to have been disposed in the 200-UP-2 Operable Unit will readily go
into solution in the ground water once they reach it, rather than forming separate phases.

Contamination mixed with the ground water will flow along with it. This flow is
affected by regional and local gradients. Artificial recharge is known to have occurred to the
west of the 200-UP-2 Operable Unit near the U Pond, where a ground water mound still
continues to affect flow directions and gradients.
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The level of contamination in ground water is affected by seven additional factors: 0

• Disposal practices: How the contaminants are disposed will have an effect on the
level of contamination in the ground water.

• Hydrologic properties: Properties such as permeability (hydraulic conductivity)
and porosity will affect the rate at which contaminants will move through the
ground water. Highly permeable soils will transport contaminants at a faster rate
than soils with a low transmissivity.

• Mixing (dispersion): As the plume advances, the plume will continue to mix with
uncontaminated ground water and reduce the concentrations in the plume.
Horizontal and vertical gradients in the ground water will result in both
longitudinal and lateral dispersion.

• Retardation (sorption/desorption): Some of the cations in the ground water have
an affinity for soil surfaces and will adsorb. As a result of this adsorption, the
movement of contamination (not ground water) is retarded.

• Decay: Since the ground water moves slowly and ions experiencing significant
retardation move even more slowly, there is opportunity for radioactive decay to
have a significant impact in activity levels of the contaminated ground water.

_ • Biodegradation: Microorganisms in the ground water will degrade both organic
contaminants such as kerosene and inorganic contaminants such as nitrate.

• Chemical degradation: Oxidation, reduction, hydrolysis radiolytic degradation
and other chemical reactions are possible degradation mechanisms for
contaminants.

The 200-UP-2 RI/FS will assess contamination in ground water under the 200-UP-2
Operable Unit but will not address ground water in the 200 West Area in general. The
approach is as follows. The regionally upgradient (western) border of the 200-UP-2
Operable Unit will be monitored to determine the quality of ground water entering the area.
Ground water which may enter the 200-UP-2 Operable Unit via pathways other than the
regional flow field (such as perched zones) will also be considered in this same approach.
Wells will be placed upgradient and downgradient of potentially major sources to determine
if they are still actively contributing to ground water contamination. The regionally
downgradient (eastern) border of the 200-UP-2 Operable Unit will be monitored to identify
the change in ground water quality as it flowed under the area and the sources of the changes
will be assessed. Additional wells and sampling may be recommended as the result of
specific needs.

i
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3.3.1.3 Surface water. The 216-U-14 Ditchhas been active since 1944 and has received
waste liquids from a variety of sources (Section 2.1.3:15). The 216-U-14 Ditch is nearly all
backfilled at this time, but flowed into the U Pond until its deactivation in 1984. The ditch
received liquid at several points along its course from the north end of the 200-UP-2
Operable Unit to the U Pond, just southwest of the southwest corner of the Unit. The 216-
U-14 Ditch transported contaminants to the U Pond and the banks and subsoils may also be
contaminated. Water soluble contaminants from surface water have the potential to affect
aquifers in the event of surface water recharge to ground water.

Volatilized airborne contaminants may have occurred during spills and discharges of
waste organic solvents. Secondary volatilization may also have occurred after a spill had
been absorbed into the soil or during surface water transport.

C%%
3.3.1.4 Air. The atmosphere may have received contamination from surface soils and open

C"water via volatilization. Surface soils can also contribute fugitive dust emissions, particularly
from surface water sediments (because of their grain size) when dry. Transport in the
atmosphere depends on meteorological properties such as wind speed profiles and stability.

-•Since much of the surface contamination is because of isolated unplanned releases, much of
the effect of atmospheric transport will have already taken place near the time of the release
and may not still be active.

3.3.1.5 Biota. Biota, plants and animals, have the potential for taking up (bio-uptake),
concentrating (bioaccumulating), transporting, and depositing contamination beyond its

i original extent. Herbivores are a possible mechanism for transport of contaminants from
plants to animals early in the food chain. Transfer from one species to another later in the
food chain is also possible because of predation. The possibility of these processes

--contributing significantly to the extent of contamination in the 200-UP-2 Operable Unit is
^ uncertain. Biota (especially humans) are also particularly important because they are the

ultimate receptors of the contamination and will have to be addressed as such in the RUFS
process through the Human Health and Ecological Risk Assessments.

3.3.2 Conceptual Model

Figure 65 presents a graphical summary (Conceptual Model) of the aspects of the site
which could potentially affect the generation, transport, disposition, and impact of
contamination in the 200-UP-2 Operable Unit.

The sources of contamination include process wastes (condensates, cooling water,
sewage) from the U plant, unirradiated uranium wastes from the cold startup of the plant,
"interface crud", condensate from tank farms, laboratory wastes, drainage from diversion
boxes, sanitary wastes, and process feed materials, and some materials from outside the
operable unit (laundry water and powerhouse waste water flowing down the 216-U-14 Ditch)

0
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and contaminated equipment or waste material which was spilled during transit or disposed in •
the Burial Ground/Burning Pit, or Construction Laydown Area.

These source materials have been disposed into the waste management units which are
under investigation. These include the 216-U-14 Ditch, retention basins, setting tanks,
trenches, cribs, French drains, reverse wells, catch tanks, septic tanks and drainfields, the
241-WR Vault, and the various unplanned releases which have been described on the site.
The source of this description of the disposal activities is the Waste Inventory Data System
(WIDS, Deford 1991) and the 200-UP-2 Operable Unit Technical Baseline Report (Deford
1991). Some of the unplanned releases are from or to the various waste sites, and are shown
on Figure 66 as dashed lines with "U" designations.

From these waste management units, various release mechanisms may have transported
contamination to the potentially affected media. Volatilization could release chemicals from
surface waters into the atmosphere. Materials in the 216-U-14 Ditch may have flowed
offsite toward U Pond, seeped into the vadose zone, or deposited into the sediments in the
ditch. The 207-U Retention Basins may have released in a similar fashion except that there
was no offsite flow. Plants and animals may have taken up contaminants from the surface
water bodies and from the trenches (via deep roots or burrowing animals).

Many waste management units contribute their contamination directly to the near
surface (vadose zone) moisture regime. The trenches are potential release points via leaching
or drainage of the liquid portion of the disposed materials. The cribs provide seepage
discharge and similarly the French drains, reverse wells, and septic system drainfields
directly inject their effluents into the subsurface sediments. The unplanned releases have
mainly impacted surface soils although some deposition of contamination may have also

_ taken place, including on building surfaces through bird droppings. It should be noted that
the catch tanks and the 241-WR Vault are double lined and are not thought to have released
contamination. Fugitive dust, from sediment and surface soils, has also been released in a
secondary release mechanism, and some surface soils have been buried or decontaminated
(and thus taken to offsite disposal).

An important feature relating the potentially affected media is the complicated ground
water system. Each of the zones (vadose zone, perched ground water zones, and saturated
aquifers) has water which may have received contamination in sequence,through infiltration
from shallower water zones. Each has soils which have exchanged contamination with the
water in them through the processes of adsorption and desorption. The perched ground
water has also been known to precipitate and re-solubilize uranium contamination in the
vicinity of the 216-U-1 and 216-U-2 Cribs. The adsorption and desorption process continues
in the main aquifer and is responsible for the retardation of some contaminants. Some of this
contamination has also been removed from the ground water by pump-and-treat technologies
(Baker et al. 1988). Offsite contamination has also probably been transported into the
operable unit via ground water movement (advection). Lastly, some of the more volatile
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• constituents could be released from the vadose zone to the atmosphere through to the soil gas
system.

In the end, there are four exposure routes by which humans (offsite and onsite) and
other biota (plants and animals) can be exposed to these possible contaminants:

• inhalation (of air-borne volatiles or fugitive dusts with adsorbed contamination)

• ingestion of surface water, fugitive dust, surface soils, biota (either directly or
through the food chain), or ground water,

• direct contact with the waste materials (such as those exhumed by burrowing

C\q animals), and contaminated surface soils, buildings, or plants, and

• direct radiation from waste materials, surface soils, or building surfaces.

The most significant pathway resulting in ground water contamination is via cribs,
through the vadose zone, often through perched water zones, and to the ground water.
Contaminants which this water may have carried have adsorbed to the soil to varying degrees
and, thus, are present at varying relative concentrations along this pathway. Much of the
contamination is probably adsorbed to vadose zone soils, except for mobile constituents such

^- • as tritium.

During previous environmental monitoring at the site, some of these media have been
sampled at a few locations. Media monitored included air, soil, vegetation, and direct
radiation. Monitoring locations and results are discussed in Section 3.1.

e;, 3.3.3 Characteristics of Chemicals Detected at the 200-UP-2 Operable Unit

Table 15 presents a list of radioactive and chemical substances that, based on their
known presence in wastes, historical usage, or detection in environmental media at the
200-UP-2 Operable Unit, represent candidate chemicals of potential concern for the baseline
risk assessment. Given the large number of chemicals known or suspected to be present, it is
appropriate to focus the risk assessment on those contaminants posing the greatest risk to
human health or the environment. Therefore, this list will be reduced and a short list of
chemicals of potential concern will be identified for the RI based on the following factors:

• concentration and prevalence in environmental media

• historical association with site activities

• toxicity to human and environmental receptors

•
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Table 15. Candidate Chemicals of Potential Concern for the 200-UP-2 Operable Unit.

RADIONUCLIDES Copper
Cyanide

Gross alpha Fluoride
Gross beta Iron
Gross gamma Lead

Lithium
Americium-241' Magnesium
Carbon-146 Manganese
Cesium-137 Mercury
Cobalt-60 Nickel
Iodine-129 Nitrate
Plutonium Nitrite
Plutonium-238" Phosphate
Plutonium-239/240° Potassium
Radium' Selenium
Ruthenium-106 Silicon
Silver-110m Sodium
Strontium-90 Strontium
Technetium-99 Sulfate
Tritium Thorium'
Uranium Titanium
Uranium-234 Uranium
Uranium-235 Vanadium
Uranium-238 Zinc

Other Fission Products` ORGANIC CHEMICALS

0^
INORGANIC CHEMICALS Acetone

Carbon tetrachloride
Aluminum Chloroform
Ammonium ion DDTb
Arsenic Kerosene
Barium Methylene chloride
Boron MIKB ("Hexone")'
Cadmium Paraffin hydrocarbons
Calcium Toluene
Chloride Tributyl phosphate
Chromium

' Reported in waste inventory but not analyzed for or not detected.

•

b Detected in ground water at or below the method detection limit.
Fission products detected in 1983 in the 216-U-14 Ditch, but not elsewhere on the site were •
14iCe 144Ce 57Co 152Eu 155Eu 59Fe , 54Mn , 95^ 22Na asSr , esZn, and 95Sr.
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.
mobility, persistence, and bioaccumulation

comparison with naturally occurring background levels.

Each of these factors is reviewed below and available information is used to identify a
preliminary list of chemicals of potential concern for the baseline risk assessment and
ecological assessment.

3.3.3.1 Quantity and Occurrence in Operable Unit Wastes. Contaminants present in the
greatest quantity at the operable unit may be identified either from waste inventory reports or
from monitoring data. Monitoring data provide a more accurate estimate of quantities
actually present in the environment; however, the nature and extent of soil and ground water

^^r contamination have not yet been thoroughly characterized for the 200-UP-2 Operable Unit.
Therefore, contaminants of potential concern have been identified at this stage in the RI/FS
work plan from waste disposal records as well as from existing monitoring data. As
environmental quality is better characterized during the RI, monitoring data will be used to

more accurately identify chemicals of potential concern.

Chemicals reportedly released in the 200-UP-2 Operable Unit in large quantities

include nitric acid, nitrate, sodium, phosphate, tributyl phosphate, hexone (MIBK), kerosene

and paraffin hydrocarbons. Radionuclides reported in the greatest quantities in the inventories

are 139Pu, 240pu 231U, 90Sr,`Cs, and'H.

Thorium (isotope not specified) was reported to have been released or stored in the

-- 216-U-12 Crib and the 241-WR Vault. Natural thorium, 232Th, undergoes radioactive decay

but at such a slow rate (half-life > 1010 years) that it is generally considered nonradioactive
^ (Choppin and Rydberg 1980).
^

Radionuclides detected at the highest concentrations in ground water, as shown in
Table 7, are'H, 'Co, natural uranium, 99Tc, 234U, 238U, and `37Cs. As discussed in Section
3.1.4, maximum reported concentrations of several of these species are suspect because of
the age of the data and the failure to detect such high levels in subsequent sampling. Several
radionuclides were detected at or below the detection limit. Sampling during the RI will
confirm the presence or absence of these materials.

The radionuclide °OmAg was analyzed for in a few ground water samples at the
Operable Unit during 1990, and was reported in p/b rather than pCi/L. It was not clear from
existing information what procedure was used to measure this radionuclide or its relation to
processes carried out at the site. For the preliminary investigation, this species will not be
considered a chemical of potential concern but may be added during the RI.
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•
A field sampling program of the U Pond system carried out in 1983 (Last 1983)

detected activation and fission products in the 216-U-14 Ditch sediments that have not been
reported in other monitoring data at the operable unit. These radionuclides are:

• 141Ce, 144Ce

• '1'Co

. I52Eu, uaEu, '55Eu

• s'Fe

t17
• 'Mn

n
. 95Nb

C ` • 22Na

• 85Sr

• 65Zn

, • 95Zr
<. e

The half-lives of these radionuclides are relatively short, ranging from hours to a few
--' years. The only species that would likely remain from contamination detected in 1983 are
e 154Eu (half-life 8.5 year), and'SSEu (4.96 year). Since it has not been determined whether

fission products have been released to the environment on later occasions, the europian
^ isotopes will be included as chemicals of potential concern to serve as indicators of this

group of radionuclides.

With the exception of tributyl phosphate and carbon tetrachloride, organic chemicals
were not detected at high levels in ground water. Carbon tetrachloride is apparently
emanating from Z Plant disposal facilities to the west. Kerosene and hexone, which are
likely to have been released in high quantities to the soil column, were not analyzed for at
the operable unit. The DDT was detected only once in ground water, at the method
detection limit; however, because of the low water solubility of this chemical, it would tend
to be found primarily in surface soils. Sampling during the initial phase of the RI will
determine whether these chemicals are of concern at the operable unit.

3.3.3.2 Toxicity. Contaminants may be considered as chemicals of potential concern for the
baseline risk assessment if they are known or suspected to have carcinogenic properties, or if

LI
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they have noncarcinogenic adverse human health effects. The toxicity characteristics of the
chemicals detected at the operable unit are summarized below.

3.3.3.2.1 Radionuclides. All radionuclides are classified by EPA as known human
carcinogens based on their property of emitting ionizing radiation and on the evidence
provided by epidemiological studies of radiation-induced cancers in humans.
Noncarcinogenic health effects associated with radiation exposure include genetic and
teratogenic effects; however, these effects generally occur at higher exposure levels than
those required to induce cancer. Thus, the carcinogenic effect of radionuclides is the
primary identified health concern for the risk assessment.

Risks associated with radionuclides differ for various routes of exposure depending on
the type of ionizing radiation emitted. Nuclides that emit alpha or beta particles are

vo hazardous primarily if the materials are inhaled or ingested, since these particles expend their
pr^ energy within a short distance after penetrating body tissues. Gamma-emitting radioisotopes

are of concern as both external and internal hazards. A fourth mode of radioactive decay,
neutron emissions, is generally not of major concern for health effects, since this mode of

. decay is generally much less frequent than other decay processes. In addition to the mode of
radioactive decay, the degree of hazard from a particular radionuclide depends on the rate at
which particles or gamma radiation are released from the material. The decay rate per unit
mass is known as the specific activity and is inversely proportional to the half-life of the
radionuclide.

A comparison of the half-lives and specific activities for those radionuclides that were
present in wastes or detected in ground water at the 200-UP-2 Operable Unit is shown in

° Table 16. Also shown are the excess cancer risks associated with lifetime ingestion of
drinking water containing I pCi/L of each radionuclide (EPA 1990). Risks associated with
lifetime ingestion of water containing 1 pg/L were calculated by multiplying the unit risk (in
(pCi/L)-') by the specific activity (in pCi/pg). Because of their lower specific activities, the
unit risks for ingestion of ISU and "U are far lower than those for ingestion of the other
radionuclides at the same concentration. However, the unit risks of radionuclides are
generally similar for ingestion of water containing a given activity level in pCi/L. Unit risks
for lifetime exposure to external radiation from soil containing I pCi/g of a gamma-emitting
radionuclide are shown in the righthand column of the table. Based on this analysis, the
most important gamma-emitters at the Operable Unit are 'Co, "Cs (because of its
metastable decay product, "Ba), and 235U.

The standard EPA risk assessment methodology assumes that the probability of a
carcinogenic effect increases linearly with dose at low dose levels, i.e., there is no threshold
for carcinogenic response. The EPA also generally assumes that the combined effect of
exposure to multiple carcinogens is additive without regard to target organ or cancer
mechanism. The impact of these assumptions is that any carcinogen present at the operable
unit above background levels has the potential to introduce some excess cancer risk and must
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Table 16. Comparison of Radionuclide Relative Risks. .

Drinking External
Specific Drinking Water Water Exposure

Radio- Half-Life Activity' Unit Riskb Unit Risk` Unit Risk'
nuclide (years) (Ci/g) (pCi/L)'' (pg/L)'' (pCi/g)-'

Am-241 432 3.4 x 10° 1.6 x 10'S 5.5 x 10'' 1.6 x 10'S
C-14 5,730 4.5 x 10° 4.7 x 10'8 2.1 x 10.' 0
Co-60 5.3 1.1 x 10' 7.8 x 104 8.8 x 10$ 1.3 x 10''
Cs-137 30 8.7 x 10' 1.4 x 10' 1.2 x 10d 0

(3.4 x 10')`

H-3 12.3 9.7 x 10' 2.8 x 10A 2.7 x 10'S 0
1-129 1.57 x 10' 1.8 x 10° 9.6 x 10' 1.7 x 10'0 5.1 x 10'
Pu-238 87.7 1.7 x 10' 1.4 x 10'S 2.4 x 10° 5.9 x 10''
Pu-239 24,400 6.2 x 10'2 1.6 x 10-6 9.9 x 10'8 2.6 x 10''
Pu-240 6,540 2.3 x 10' 1.6 x 10-6 3.7 x 10'' 5.9 x 10'
Ra-226 1,600 9.9 x 10-' 6.1 x 10' 6.0 x 10' 4.1 x 10'
Ru-106 1.0 3.4 x 10'' 4.9 x 10' 1.6 x 10' 0
Sr-90 29.1 1.4 x 101 1.7 x 101 2.3 x 10d 0
Tc-99 213,000 1.7 x 10.2 6.6 x 10'8 1.1 x 10' 3.4 x 10'10 -
U-234 244,500 6.3 x 10' 7.2 x 10' 4.5 x 10'8 5.6 x 10'
U-235 7.0 x 10' 2.2 x 10' 6.6 x 10' 1.4 x 10" 9.7 x 10'5
U-236 2.3 x 10' 6.6 x 10's na na na
U-238

6

4.5 x 10' 3.4 x 10'' 6.6 x 101 2.2 x 10'12 4.5 x 10''

° Source: Calculated from half-life and atomic weight of radionuclide.
^3 " Excess cancer risk associated with lifetime exposure to I pCi (10'" curiess per day in

drinking water (EPA 1990).
C Excess cancer risk associated with lifetime exposure to surface soils with a gamma activity of

_ I pCi/g.
° External radiation risk from "Ba, a short-lived decay product of "'Cs.

0%
na No toxic ity criterion available.

•
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be evaluated in the RI. Therefore, all radionuclides detected or known to occur at the
operable unit will be considered chemicals of potential concern in this preliminary evaluation,
with the exception of the short-lived fission products discussed above. After additional site
characterization activities are completed during the RI, it will be possible to identify those
radionuclides posing the greater part of the total health risk for each exposure pathway, and
to eliminate from further consideration those that do not contribute significantly to the total
risk.

3.3.3.2.2 Hazardous Chemicals. Carcinogenic and noncarcinogenic health effects
associated with chemicals anticipated at the operable unit are summarized in Table 17.

EPA has not derived toxicity criteria for many of the chemicals suspected of being
present or detected at the operable unit. Many of the chemicals that lack toxicity criteria have
negligible toxicity or are necessary nutrients in the human diet. These chemicals will not be

g, selected as contaminants of potential concern for the preliminary human health risk
assessment, but may be selected for the ecological assessment. Several of the chemicals have
known toxic effects but no toxicity criterion is presently available. In some instances the
criteria have been withdrawn by EPA pending review of the toxicological data and will be
reissued at a future date. Chemicals with known toxicity for which toxicity factors are
presently not available are:

• iron

• lead

• selenium

• titanium

• kerosene

• tributyl phosphate.

Chemicals in this category should be considered of potential concern but will be
evaluated qualitatively until toxicity criteria become available.

Of the nonradioactive chemicals detected in ground water at the operable unit, three,
arsenic, (hexavalent) chromium and nickel, are considered by EPA to be known [Group A]
human carcinogens. Chromium (VI) and nickel (as refinery dusts) are considered
carcinogenic by inhalation only. Cadmium (by inhalation), lead, carbon tetrachloride,
chloroform, DDT, and methylene chloride are considered possible [BI or B2] carcinogens
based on results of animal studies. As discussed above, all potentially carcinogenic chemicals

0

will be included in the preliminary list of chemicals of concern.
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Table 17. Toxic Effects of Nonradioactive Chemicals Anticipated at 200-UP-2
Operable Unit. (Page 1 of 2)

Carcinogenic Effect
Contaminant (CAG Group) Noncarginogenic Effect

INORGANIC
CHEMICALS

Aluminum

Ammonium ion

Arsenic

Barium

Boron

Cadmium

Calcium

Chloride

Chromium

Copper

Cyanide

Fluoride

Iron

Lead

Lithium

Magnesium

Manganese

Mercury

Nickel

Nitrate

Nitrite

Phosphate

Potassium

WHC/5-91/01o19A

odor

respiratory tract'[A] skin cancer
skin

fetotoxicity,
blood pressure

testicular lesions

respiratory tract'[B1] cancer' - renal damage

lung'[A] - Cr(VI) liver toxicity - Cr(III)
cancer' - Cr(VI)

gastrointestinal irritation

weight loss, thyroid effects,
myelin degeneration

dental flurosis at high levels

gastrointestinal irritation,
weight lossb

[B2]° neurotoxicity°

central nervous system
effects'

neurotoxicity; kidney effects

respiratory tracP[A] cancer°; reduced body weight

methemoglobinemia in
infants°

methemoglobinemia in infants

WP-212
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^ Table 17: Toxic Effects of Nonradioactive Chemicals Anticipated at 200-UP-2
Operable Unit. (Page 2 of 2)

Carcinogenic Effect
Contaminant (CAG Group) Noncarginogenic Effect

Selenium skinb somnolence, pulmonary
edema, fetotoxicity'

Silicon

Sodium

Strontium

Sulfate

Titanium lymphoma" fetotoxicityb
C:^ Uranium

Vanadium respiratory irritation

Zinc anemia

ORGANIC CHEMICALS

Acetone kidney and liver effects

Carbon tetrachloride liver [B2] liver lesions

Chloroform liver, kidney [132] liver lesions

DDT` liver [B2] liver lesions

Kerosene (mixture) pulmonary edema, endocrine
-- effects, coma"

Methylene chloride lung, liver [132] liver toxicity

MIBK ("Hexone")b liver and kidney effects

Normal paraffins

Toluene central nervous system effects

Tributyl phosphateb reproductive system,
respiratory effects b

' Considered to be toxic or carcinogenic by inhalation only.

° Toxic effects were not identified by EPA (1991) or EPA (1990) for these chemicals; effects were
identified from the EPA Registry of Toxic Effects of Chemical Systems (RTECS).

` Lead is considered by EPA to have both neurotoxic and carcinogenic effects; however, no
toxicity criteria are available for lead at the present time.

Toxic effect is considered to occur from exposure to nitrite, nitrate can be converted to nitrite in
the body by intestinal bacteria.
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A concentration-toxicity screening procedure recommended by EPA (1989) was used to •
identify noncarcinogenic chemicals contributing the majority of the potential hazard from
ingestion of ground water. The results of this screening procedure are shown in Table 18.
Toxicity criteria (reference doses, RfDs) developed by EPA are used to calculate the ground
water concentration that would produce a dose equal to the RfD, assuming ingestion of 2
liters/day by a 70-kg individual. A concentration-toxicity score was then calculated for each
chemical by dividing the maximum detected concentration by the RfD concentration. The
individual toxicity scores were summed to produce a total toxicity score. The percent of the
total toxicity score contributed by each chemical is shown in the last column of Table 18.
Nitrate accounted for 98 percent of the total score because of the greatly elevated levels of
this chemical; in order to allow evaluation of risk in areas where nitrate is not present,
contributions to the total score were evaluated without considering nitrate levels.

Based on this screening procedure, 99 percent of the concentration-toxicity score for
ground water ingestion is associated with the following chemicals:

• arsenic

• barium

• boron

- , • cadmium

t • chromium

• copper

0% • fluoride

• nickel

• vanadium

• zinc

• carbon tetrachloride.

The above screening procedure does not account for effects of chemical migration,
transformation, or intermedia transport in determining exposure point concentrations. Nor
does it consider the potential that the inorganics are part of natural background soils and
ground water and are, therefore, naturally present in the ground water. These factors will be
taken into consideration during the RI in selecting chemicals of potential concern.
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Oble 18. Concentration-Toxicity Screen^1fI^azadous Che:.., .
Unit.

.Jetecte,in Groupd Water at 200-UP-2 C+perable •
4 ` 4"4

Ground Water
Reference Dose Concentration at Ratio of Maximum to

Maximum Concentration for Chemical° Reference Dose° Concentration at Percent of

Chemical°
in Ground Water (mg/L) (mg/kg/day) (mg/L) Reference Dose Total Score°

INORGANIC
CHEMICALS
Arsenic 0.018 1.00E-03 0.035 0.51 2.92
Ammonia 0.094 - 34 0.00 0.02
Barium 0.29 7.OOE-02 2.45 0.12 0.67
Boron 0.587 9.OOE-02 3.15 0.19 1.06
Cadmium 0.094 5.00E-04 0.0175 5.37 30
Chromium (VI) 0.149 5.00E-03 0.175 0.85 4.8
Copper 0.232 3.70E-02 1.295 0.18 1.0
Fluoride 1.85 6.OOE-02 2.1 0.88 5.0
Mercury 0.00012 3.00E-04 0.0105 0.01 0.06
Nickel 0.078 2.OOE-02 0.7 0.11 0.63
Nitrite/Nitrate 1500 1.00E-01 1.0 1500 -`
Vanadium 0.145 7.00E-03 0.245 0.59 3.4
Zinc 0.787 2.OOE-01 7 0.11 0.64
Cyanide 0.0124 2.00E-02 0.7 0.02 0.10

ORGANIC CHEMICALS
Acetone 0.07 I.00E-01 3.5 0.02 0.11
Carbon tetrachloride 0.209 7.OOE-04 0.0245 8.53 48
Chloroform 0.01 1.00E-02 0.35 0.03 0.16
Methylene chloride 0.12 6.00E-02 2.1 0.06 0.32
Toluene 0.013 2.00E-01 7 0.00 0.01

° Only chemicals for which EPA-approved toxicity criteria were available were evaluated.
" Reference dose as presented in EPA (1990) or EPA (1991). Units are mg chemical per Kg body weight per day.
` Exposure to nitrate at the maximum concentration contributes 99 percent of the total toxicity-concentration score for ground water. In order to allow

evaluation of risk in areas where nitrate is not present, contributions to the total score were evaluated after omitting nitrate.
Concentrations were calculated by assuming ingestion of 2 L/day by a 70-kg individual, with the exception of nitrite which assumes ingestion of 1 L/day
by a 10-kg infant.

° Percent of the quantity obtained from summing the ratios in the previous column.
na Noncarcinogenic toxicity criterion not available for this chemical.

0
0

.^. ^
a
^
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3.3.3.3 Persistence. Once released to environmental media, the quantity of a contaminant •
may decrease because of biological or chemical transformation, radioactive decay, or
intermedia transfer processes that remove the chemical from the medium (e.g., volatilization
to air). Factors affecting the persistence of the 200-UP-2 Operable Unit contaminants are
discussed below.

The persistence of radionuclides depends primarily on their half-lives. As discussed
earlier, short-lived activation and fission products detected in the 216-U-14 Ditch largely
would have disappeared since their release. Half-lives for the radionuclides listed in Table 15
range from 1 year fort06Ru to over one billion years for 238U. Of the nuclides of potential
concern that are frequently detected at the 200-UP-2 Operable Unit, only 'Co, "'Cs, 'H,
"Pu,106Ru, and90Sr decay at rates that would lead to an appreciable decrease in these
isotopes within 80 years, a representative travel time from the 200-UP-2 Operable Unit
vicinity to the Columbia River, based on several studies reviewed by Freshley and Graham
(1988). Decay of these species may lead to significant reductions in levels reaching exposure
points distant from the site (e.g., in ground water migrating to the Columbia River). In
evaluating radioactive decay over time, the RI will also take these decay rates into account
and will also take into consideration potential accumulation of daughter products in the decay
chain of each nuclide.

In addition to losses from radioactive decay, certain of the radionuclides detected at the
site are subject to evaporation and could be lost from soil or surface water to the ambient air.
The most important species in this category are129I, '4C, and'H.

Inorganic chemicals detected at the site are generally persistent in the environment,
although they may change their chemical form because of chemical or biological processes.
Nitrate and sulfate undergo chemical and biological transformations that may lead to their
loss to the atmosphere (as N2 and H2S) or incorporation into living organisms, depending on
the redox environment and microbiological communities present in the medium. Mercury
may undergo methylation to volatile organic species.

The organic chemicals detected in site media exhibit a wide range of loss rates.
Carbon tetrachloride, hexone, chloroform, methylene chloride and toluene are volatile and
will be lost rapidly from surface soil and surface waters to air. Ketones (acetone and
hexone) are easily degraded by microorganisms in soil and thus would tend not to persist.
The chlorinated solvents may undergo slow biotransformation in the subsurface under
anaerobic conditions. The DDT is relatively persistent in the environment.

3.3.3.4 Mobility. Since most wastes at the 200-UP-2 Operable Unit were released directly
to subsurface soils via injection or infiltration the mobility of the wastes in the subsurface
will determine the potential for future exposures. The mobility of the chemicals listed in
Table 9 varies widely and depends on site-specific factors as well as the intrinsic properties
of the chemical. Much of the site-specific information needed to characterize mobility is not •
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available; one of the tasks of the RI will be to obtain these data. However, it is possible to
make general statements about the relative mobility of the candidate chemicals of concern.

The mobility of radionuclides and other inorganic elements in ground water depends on
the chemical form and charge of the element or molecule, which in turn depends on
site-related factors such as the pH, redox state, and ionic composition of the ground water.
Cationic species (e.g., CdZ+, Pu°+) generally are retarded in their migration relative to
ground water to a greater extent than anionic species such as nitrate (NO3) or dichromate
(Cr20?-). The presence in ground water of complexing or chelating agents can increase the
mobility of metals by forming neutral or negatively charged compounds.

Soil-water distribution coefficients (KD) can be used to predict mobility of inorganics in
the subsurface. The KD values have been measured or estimated for many of the inorganic
chemicals of potential concern; ranges and characteristic values reported by Baes et al.

"(1984) for agricultural soils are shown in Table 19. The Kp varies widely among different
43" soils. Site-specific values, which are preferable to literature-based values, will be assessed
w.,., during the RI.

- Based on the values in Table 19, the most mobile radionuclides in ground water are
tritium, "Tc, "Sr, 'Co, and `Z.I. The relative mobilities of these constituents are reflected
in the extent of ground water contamination with these nuclides, as discussed in Section
3.1.3. The mobility of the nonradioactive inorganic species can be ranked roughly as
follows:

: Highly mobile (KD < 5)

Boron
-- Calcium

Chloride
Nitrate, nitrite
Phosphate

Moderately mobile (5 < Kp < 100)

Barium
Cadmium
Copper
Iodine
Iron
Magnesium
Manganese
Mercury
Potassium

•
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Table 19. Soil-water Distribution Coefficients (KD) for Some of the Inorganic Chemicals
Detected at the 200-UP-2 Operable Unit.

Chemical Range of Kps' (L/kg) Estimated Default KD' (L/kg)

RADIONUCLIDES

Americium-141 1.0 - 47,230 700
Cesium-137 10 - 52,000 1,000
Cobalt-60 0.2 - 3,800 45
Iodine-129 na 60
Plutonium-238/239/240 11 - 300,000 4,500
Radium-226 na 450
Ruthenium-106 48 - 1,000 350
Strontium-90 0.15 - 3,300 35
Technetium-99 0.0029 - 0.28 1.5
Uranium (all isotopes) 10.5 - 4,400 450

OTHER INORGANICS

Aluminum na 1,500
Arsenic na 200
Barium na 60
Boron na 3
Cadmium 1.26 - 26.8 6.5
Calcium 1.2 - 9.8 4
Chloride na 0.25
Chromium na 850
Copper 1.4 - 333 35
Fluoride na 150
Iron 1.4 - 1,000 25
Lead 4.5 - 7,640 900
Lithium na 300
Magnesium 1.6 - 13.5 4.5
Manganese 0.2 - 10,000 65
Mercury na 10
Nickel na 150
Nitrate na 0.5b
Nitrite na 0,5b

•
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. Table 19. Soil-water Distribution Coefficients (KD) for Some of the Inorganic Chemicals
Detected at the 200-UP-2 Operable Unit (Continued).

Chemical Range of KDS' (1/kg) Estimated Default KD' (1/kg)

Phosphate na 3.50
Potassium 2.0 - 9.0 5.5
Selenium na 300
Silicon na 30
Sodium na 100
Sulfate na 7.5°
Titanium na 1,000
Vanadium na 1,000
Zinc 0.1 - 8,000 40

Range and geometric mean of KDS in agricultural soils (Baes et al. 1984).
b Value outside range was selected by Baes et al. (1984) as default value based on

e7 professional j udgement.
` Value for total nitrogen.
° Value for total phosphorus.
` Value for total sulfur.
na Value not available from above source.

C^

I^1
LJ

wHC/5-91/01019A WP-219



DOE-RL-91-19
Draft A

Silicon
Sodium
Sulfate
Zinc

Low mobility (KD > 100)

Aluminum
Arsenic
Chromium (other than dichromate)
Fluoride
Lead
Lithium
Nickel
Selenium
Titanium
Vanadium.

The mobility of cyanide is highly dependent on its chemical form; simple cyanide
complexes such as NaCn are more mobile than complex cyanides such as ferrocyanides.

With the exception of DDT, the organic chemicals detected at the site are weakly
absorbed by soils and will tend to migrate in the subsurface, although their rate of travel will
be retarded somewhat relative to the ground water flow, both in the vadose zone and in the
saturated unconfined aquifer, depending on the organic carbon content of the soil. As the

^ organic carbon content (the main sorbant for organics) increases, the migration rate
decreases. Judging from the depositional environment of the soils at the Hanford Site, they

- should have little organic carbon content and so migration of organics should not be
significantly retarded.

Because of the variety of site-specific factors affecting mobility, it was not used as a
screening criterion for operable unit contaminants of potential concern. Chemical and
environmental data needed to establish the migration characteristics of these chemicals will
be collected during the RI.

.

3.3.3.5 Bioaccumulation potential. Chemicals may be of concern for exposure if they
have a tendency to accumulate in plant or animal tissues at levels higher than those in the
surrounding medium (bioaccumulation) or if their levels increase at higher trophic levels in
the food chain (biomagnification). Contaminants may be bioaccumulated because of
element-specific uptake mechanisms (e.g., incorporation of strontium into bone) or by
passive partitioning into body tissues (e.g., concentration of organic chemicals in fatty
tissues). Available bioconcentration factors for some of the chemicals detected at the
200-UP-2 Operable Unit are listed in Table 20. •
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^ Table 20. Bioconcentration Factors for Some of the Chemicals
Detected at 200-UP-2 Operable Unit.

Bioconcentration factor

Contaminant Freshwater fisha Terrestrial plantsb

Americium 30 to 100 0.002
Cesium 50 to 10,000 0.04
Chromium 40 to 4,000 0.01
Cobalt 10 to 4,000 0.038
Copper 3 to 800 na
Hydrogen (tritium) 0.6 to 1 na
Iodine 10 to 800 0.08
Iron 100 to 1,000 0.0026
Lead 100 to 300 0.14

C"' Mercury 5,500 na
-7-- Nickel 100 0.076

Ruthenium 10 to 300 0.2
Sodium 20 to 1,000 0.21
Strontium 2 to 200 6.8 x 10$
Technetium 20 to 30 1
Plutonium 0.4 to 500 0.002
Uranium 2 to 20 0.0061
Zinc 500 to 8,000 1.6

Source: DOE 1984; DOE 1991.

. ' Bioconcentration factors in L/kg wet weight fish muscle tissue .
b Bioconcentration factors in forage and feed crops, expressed as the ratio of pCi/kg in

dry plant material to pCi/kg in dry soil. NRC value was used if available, otherwise
0^ ORNL value is listed.

na Not available from above sources.

0
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The bioconcentration factors in Table 20 are provided for information purposes only.
Bioaccumulation potential was not used as a screening criterion for selecting chemicals of
potential concern for the operable unit.

3.3.3.6 Comparison with Background Concentrations. Many of the inorganic chemicals
detected at the 200-UP-2 Operable Unit occur naturally in soils and natural waters. Some of
the radionuclides are distributed worldwide as a result of fallout from nuclear testing. In
selecting chemicals of potential concern, it will be of critical importance to identify
appropriate background levels for these chemicals in the offsite area. Background levels have
been identified for some of the key radionuclides (Evans et al. 1990) and "9l240Pu ratios have
been used to distinguish between Iianford-produced plutonium and plutonium present because
of fallout. During the RI, statistical distributions of concentrations in onsite media will be
compared to background distributions currently being developed by Westinghouse Hanford

CV, (Deford 1991).

^71 3.3.4 Preliminary Chemicals and Radionuclides of Potential Concern for the Baseline
r Risk Assessment

" Table 21 shows a preliminary list of chemicals of potential concern for the baseline risk
assessment. This list is comprised of those chemicals that have been detected or which are
known to have been disposed of at the operable unit, which have potential carcinogenic
effects, or which were identified as contributing significantly to the noncarcinogenic risk of
ground water ingestion. In addition, chemicals were included which did not rank high in the
concentration toxicity screen but are known to have been released to the waste management
units (e.g., cyanide, ammonia). Because the existing monitoring data may not be
representative of constituents or levels of contaminants present in soils at the operable unit,
concentrations in soils and comparison to background levels were not used as screening

- criteria. Likewise, persistence, mobility and bioaccumulation potential were not, used as
criteria because of the lack of site-specific information on chemical behavior at the operable
unit. In addition, synergistic effects were, not considered because they cannot be determined
with existing information. It should be noted that the list of analytical parameters for the RI
will not be limited to those listed in Table 21. Additional chemicals of potential concern
may be identified as a result of site characterization activities undertaken during the RI.

3.3.5 Chemicals of Potential Concern for the Ecological Assessment

Although most of the chemical and radioactive wastes of concern will be the same as
those identified in the human health risk assessment, differences may be identified in relative
toxicity to other mammals, plants and invertebrates. Parameters affecting the toxicity to
biota will be addressed including the relative potential for bioaccumulation in the food chain.
The list of COCs may, therefore, be revised during the performance of ecological studies for
the site.

^
WHC/3-91/00493A

WP-222



DOE-RL-91-19
Draft A

A&

Table 21. Preliminary List of Chemicals of Potential Concern for the 200-UP-2 Operable
Unit.

RADIONUCLIDES Barium
Boron

Gross alpha Cadmium
Gross beta Chromium
Gross gamma Copper

Cyanide
Americium-241 Fluoride
Carbon-14 Iron
Cesium-137 Lead
Cobalt-60 Nickel
Europium-154 Nitrate
Europium-155 Nitrite

Cw Iodine-129 Selenium
Plutonium-238 Titanium

Lt' Plutonium-239/240 Vanadium
^ . Radium

Ruthenium-106 ORGANIC CHEMICALS
Strontium-90
Technetium-99 Carbon tetrachloride
Tritium Chloroform
Uranium-234 DDT
Uranium-235 Kerosene
Uranium-236 Methylene chloride

s Uranium-238 MIBK ("Hexone")
Tributyl phosphate

INORGANIC CHEMICALS

Ammonia
Arsenic

WHC/03-91/00427A
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3.3.6 Imminent and Substantial Endangerment 0

The purpose of this section is to determine whether conditions at the 200-UP-2
Operable Unit pose an imminent and substantial danger to human health or the environment.
Such conditions would require a removal action under CERCLA, 40 CFR Part
300.415(b),(2).

3.3.6.1 Human Health. Based on the existing environmental data discussed in Section
2.2.6 and the exposure pathways discussed in Section 3.3.1, the 200-UP-2 Operable Unit
does not appear at this time to pose any immediate and substantial endangerment to human
health. The major health concern associated with the 200-UP-2 Operable Unit is direct
radiation, inhalation and ingestion exposures to onsite workers during the RI field
investigations. The Health and Safety Department, or their designee, specifies site control
and personnel radiation exposure/monitoring procedures that will ensure the health and safety
of individuals involved in the RI.

rw Risks from inhalation of fugitive dusts, as measured by ongoing Westinghouse Hanford
monitoring efforts, appear to be insignificant. Annual air monitoring data indicate that
radionuclide levels in the 200 West Areas range from 20 to 95 times area background values
but are 0.1 percent to 2 percent of the DCG for this exposure pathway (WHC 1989b). The
200-UP-2 Operable Unit is not likely to contribute a significant fraction of this airborne
radioactivity.

^..
3.3.6.2 The Environment. Existing information and ongoing Hanford Site monitoring of

^yl vegetation and other biota, as summarized in Section 3.1.6, indicate that imminent and

_ substantial endangerment to the environment does not exist within the 200-UP-2 Operable
Unit. However, potential impacts to small rodents burrowing in contaminated soils and

" associated predators may occur. In addition, a number of chemicals and radioactive wastes
r^ detected onsite have ambient water quality criteria and these will be evaluated relative to the

216-U-14 Ditch and associated aquatic life.

3.4 PRELIMINARY REMEDIAL ACTION OBJECTIVES AND ALTERNATIVES

The selected remedial actions at the 200-UP-2 Operable Unit need to address all
contaminated media. During the RI, soil, sediments, ground water, surface water, air, and
biota associated with source units within the confines of the 200-UP-2 Operable Unit will be
characterized. A range of general approaches to manage/mitigate contaminated media in the
200-UP-2 Operable Unit will be developed. Presented here are preliminary remedial action
objectives, technologies, and alternatives on which the RI/FS will be based.

Current Region 10 EPA policy addresses both remedial action objectives and
remediation goals. A remediation goal is a contaminant- and media-specific cleanup level
(e.g., 5µg/L of TCE in ground water). The remedial action objective is a more general
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statement of the desired end result (e.g., ground water treatment to the desired remediation
goal).

General media-specific remedial action objectives for the 200-UP-2 Operable Unit have
been developed based on preliminary contaminants data, potential exposure pathways, and
preliminary remediation goals. General response actions have been developed for each
medium that will be evaluated. General response actions are classes of actions that will
satisfy either one or more of the remedial action objectives. Technologies applicable to each
general response action have been considered for preliminary screening based on available
data. These technologies have been assembled into alternatives foi soil/sediments, ground
water, and surface water remediation at the 200-UP-2 Operable Unit.

Information regarding historical treatment and disposal activities (Table 1) has been
yM used to determine possible waste constituents in the soils, sediments, surface water, and
^ ground water. Additional data will be developed during the RI. These data may impact the

technologies and alternatives that are considered for the operable unit.
s-°

3.4.1 Remedial Action Objectives

°r The contaminants determined to be present and of interest in the operable unit include
corrosives, hydrocarbons, and radionuclides (Tables 15 and 21). Additional environmental
data gathered during the RI may expand the list of contaminants.

General media-specific remedial action objectives and general response actions
developed for screening are presented in Table 22. These objectives and response actions

.. will be re-evaluated and further developed based on information gathered during the RI and
on the results of the baseline risk assessment. The general response actions are developed to
satisfy one or more of the remedial action objectives. The potential media of concern for the

as operable unit include: soils beneath and near the radioactive and mixed liquid waste disposal
and unplanned release sites, ground water, surface water and sediment in the 216-U-14 Ditch
and 207-U Retention Basins, air, and biota.

3.4.2 Preliminary Remedial Action Technologies

General remedial action technologies included for preliminary screening for 200-UP-2
are presented in Table 23. Applicable technologies will be better defined as additional RI
data are obtained.

Although remedial action objectives were developed for air and biota, no specific
remedial technologies and subsequent remedial alternatives have been identified for these
media. Most general technologies identified for soils/sediments will include the potential for
remediating vegetation. No general technologies have been identified for air contamination
since it has been assumed that any contaminant found results directly from contaminated
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Table 22. General Remedial Technologies.

rn

9

Cnuf.nnmen}a1 Medic (:nnaral Technnlnnv Description

Soils/Sediments Capping A barrier placed over areas of contamination to prevent exposure.
Contamination is not remediated.

Surface Controls May include alteration of the slope of the ground to prevent infiltration
of liquids which may mobilize contamination. Methods are also avail-
able (i.e., spraying) to prevent air bome contaminant transport through
dust suppression. Contamination is not remediated.

Disposal Removal of contaminated material and disposal in areas designed to
receive waste. Materials may be containerized, but contamination is
not remediated.

Physical Treatment Removal of organic and inorganic contaminants using physical charac-
teristics to effect a separation or concentration of the constituents.
May involve excavation of the contaminated medium or in situ treat-
ment.

Chemical Treatment Removal of organic and inorganic contaminants by inducing a chemical
reaction. May involve excavation of the contaminated medium or in
situ treatment.

Biological Treatment Removal of contaminants through natural biodegradation. Effective on
limited organic contaminants. May involve excavation of the contami-
nated medium or in situ treatment.

Thermal Treatment Destruction of organic contaminants at high temperatures. May involve
excavation of contaminated medium or in situ treatment.

is
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Table 22. General Remedial Technologies (continued).

Environmental Media General Technoloqv Descrlotlon

N

Soils/Sediments Immobilization Chemically bonding or physically encapsulating contaminants to
(continued) prevent mobility and migration. Most effective on inorganics and non-

volatile organics. May involve excavation of contaminated medium or
in situ vitrifecation.

Ground Water Barriers An impermeable material placed around areas of contamination to
prevent exposure and further migration of contaminants. Contamina-
tion is not remediated.

Disposal Removal of contaminated medium and disposal in areas designed to
receive waste. Liquid may be containerized, but contamination is not
remediated.

Physical Treatment Removal of organic and inorganic contaminants using physical charac-
teristics to effect a separation or concentration of the constituents.
May involve collection of the contaminated medium and discharge or
disposal after treatment.

Chemical Treatment Removal of organic and inorganic contaminants by inducing a chemical
reaction. May involve collection of the contaminated medium and
discharge or disposal after treatment.

Biological Treatment Removal of contaminants through natural biodegradation. Effective on
limited organic contaminants. May involve collection of the contami-
nated medium and discharge or disposal after treatment.
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soils/sediments or surface water. If these media are remediated, it is assumed that the air
contamination will also be eliminated. All of the preceding assumptions will be re-evaluated
based on data from the RI activities and results of the baseline risk assessment.

3.4.3 Preliminary Remedial Action Alternatives

Potential treatment technologies identified in Table 22 will be combined to form
remedial action alternatives that could meet remedial action objectives. These remedial
action alternatives will address contaminated soils, sediments, surface water, and ground
water. Remedial action alternatives include no-action, containment, treatment and disposal,
and possible combinations of containment, treatment, and/or disposal. Treatment alternatives
may include in situ treatment technologies. Treated water may be reused, discharged to the
ground, discharged to the Columbia River, or evaporated, depending on the volumes of

LO water requiring treatment and the quality of water that results after treatment. These issues

t.tt
will be addressed in the FS Phase I (Alternatives Development).

^ Any new discharge to the river will be subject to National Pollutant Discharge
Elimination System (NPDES) permit limitations. Nonradioactive secondary wastes from
water treatment and recovered sediments may be stabilized and disposed onsite or offsite.
Engineered barriers and leachate collection systems also may be used as part of the overall
disposal scheme for recovered and stabilized wastes. Selection of proper alternatives will be
conducted within the framework of the Tri-Party Agreement and all work conducted will
conform to the conditions set forth in the agreement.

,,.
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4.0 WORK PLAN RATIONALE

NO

This section provides the rationale and framework for conducting the Phase I RI for the
200-UP-2 Operable Unit. Data uses and data users, data needs, and the data quality
objectives (DQOs) for the sources, surface water and sediments, vadose zone, ground water,
air, and biota are defined in this section. The methodology for obtaining and evaluating data
is outlined for the RI Phase I and a preview of required activities is provided.

The DQOs are specific qualitative and quantitative statements designed to ensure that
data of known and appropriate quality are obtained during the remedial response process.
DQOs are developed for each data collection activity in the RI/FS process. A three-stage
process is used to develop DQOs (EPA 1987a):

U, • Stage 1 - Identify decision types (Section 4.1)

t^` • Stage 2 - Identify data uses and needs (Section 4.2)

Stage 3 - Design a data collection program (Section 4.3).

For the efficient use of resources, an RI is best approached as an iterative process.
After each phase of the RI, existing data will be evaluated to assess any gaps that must be
addressed in the next phase of the data collection effort. The DQOs will be revised

= accordingly. Data gaps will decrease as the overall understanding of site conditions improve

and the range of potential remedial action alternatives is narrowed.

_ 4.1 DECISION TYPES (Stage 1)

^ Stage 1 of the DQO process is undertaken to identify the decision makers and the data
users, and to define the types of decisions that will be made as part of the RI/FS. However,
the ability of data users to reach the decisions required (i.e., the objectives of the RI/FS
progress) can only be appreciated through an assessment of the available data and the site
requirements (the conceptual model). The major elements of Stage 1, therefore, include:

• identifying and involving data users (Section 4.1.1)

• evaluating available information (Section 4.1.2)

• developing a conceptual model (Section 4.1.3)

• specifying RI/FS objectives and decisions (Section 4.1.4).

. Although this process must be presented in this serial order, Stage I is actually accomplished
through an interactive, continuous thought process of involving the data users in the review
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of the data, the conceptual model, the decisions that will be required and the data needed
(Stage 2, Section 4.2) to accomplish these decisions.

4.1.1 Data Users

Data users can be subdivided into primary and secondary categories. Primary data

users are those individuals or organizations directly involved in ongoing RI/FS activities.

Primary data users for the 200-UP-2 Operable Unit include:

• managers from DOE, Westinghouse Hanford, EPA, and Ecology

• unit manager contractor representatives

in

^..y

• technical contributors and other involved DOE contractors.

Secondary data users are those individuals or organizations who rely mainly on outputs

from the RI/FS studies to support their activities. Secondary data users include the following:

• the DOE headquarters staff and secretary

• the EPA Regional Administrator

174
• the Ecology Director

-- • the Director of the State Department of Health

- • other federal and state agencies
C?%

• the general public

• special interest groups.

Most data needs are defined by primary data users. Secondary data users may also

provide inputs to the decision makers and primary data users by communicating generic or

site-specific data needs or regulatory requirements, or by comment or question during the

review process.

Information obtained during the RI for the 200-UP-2 Operable Unit will be managed in

accordance with the DMP (Attachment 4). Public participation in the RI/FS will be solicited

as stated in the CRP (Attachment 5). Implementation of these two plans will ensure that the

data needs of both the primary and secondary data users will be met.

0
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4.1.2 Available Information

Available information is reviewed and evaluated as the initial step in the RI/FS process
and continues as additional data (from RI activities and from outside) become available. This
review provides the foundation for additional onsite activities and serves as the database for
scoping studies. Available information for this operable unit was reviewed and evaluated to
determine the adequacy of existing information so that data needs could be identified.
Existing data, including the physical setting of the 200-UP-2 Operable Unit is summarized in
Section 2.0, and the existing facilities/processes/contamination are summarized in Section
3.0. Information source documents referenced in the text are listed in Section 10.0. The
data presented in these earlier sections were evaluated for completeness and quality, and
were used to define data needs described below (Section 4.2.3). Generally, it was found that
the quality of the data is high because of QA pirograms; the completeness depends on an
assessment of site needs.

4.1.3 Conceptual Models

Conceptual models describe a site and its environments and present hypotheses
regarding the contaminants present, their routes of migration, and their potential impacts on
sensitive receptors. The hypotheses are tested, refined, and modified throughout the RI/FS
process. Based on the data reviewed, a conceptual site model was developed for the 200-
UP-2 Operable Unit in Section 3.3. This model provides the framework for assessing the
completeness of the data and the investigation requirements to resolve these needs.

4.1.4 Remedial Investigation/Feasibility Study Objectives and Decisions

In a broad sense, the objective of a remedial action program is to determine the nature
and extent of releases or threat of releases of hazardous substances and to select a cost-
effective remedial action to mitigate that threat. Achieving this broad objective requires that
several interrelated activities be performed. Each activity must have objectives, acceptable
levels of uncertainty, and attendant data quality requirements. The first step toward the
development of a cost-effective data collection program is to develop clear, precise decision
statements (EPA 1987a). The decision framework for developing the data collection program
for the Phase I RI can be summarized in the following questions.

• Where are the contaminants located?

• What contaminants are present?

• What are the concentrations of these contaminants?

• • What is the potential for the contaminants to move?
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What are the risks to people and the environment from these contaminants?

If the risks from the contaminants are unacceptable, then how can the risks be
reduced to acceptable levels?

If the risks can be reduced, what is the most cost-effective way to reduce the
risks?

The activities that provide answers to the first four questions are classified as site
characterization activities. Baseline risk assessment is performed to determine the risks to
people and the environment. The FS determines how risk can be reduced to acceptable
levels, and the most cost-effective way to accomplish the task.

Existing data for the 200-UP-2 Operable Unit (as presented in Section 3.0) are
considered to be insufficient to adequately identify which contaminants are present, their
locations, and their potential to migrate in the environment. Therefore, RI activities are
proposed in each of the media at the operable unit to answer these questions with data of
appropriate quantity and quality. For example, locations of the contaminants (first question)
is uncertain in both the location of some sources (particularly the unplanned releases) and in
the depth to which the contamination has penetrated through the soil. Locations for source
areas can be better defined by geophysical methods (EM and GPR) for subsurface structures
like trenches, surface radiation surveys for near-surface contamination, soil gas surveys for
volatiles, and subsurface radioactivity scans (via spectrometric surveys on well logging)..,#

Since limited surface soil sampling and chemical/radiological analysis has been done in
the past and virtually none in subsurface soils, very little information exists addressing which

- contaminants are present (the second question), or at what concentrations (third question).
These questions may be answered by some of the methods used to find the contamination.

The last characterization question, regarding migration potential, is addressed mainly
by hydrogeologic characterization, such as stratigraphic delineation, and determination of
hydraulic properties such as conductivity, gradients, and unsaturated flow parameters, and by
contaminant-specific studies such as adsorption column tests. '

The specific investigations are discussed in greater detail in Section 4.3, Chapter 5.0,
and in the FSP.

Following the completion of RI data development activities, a baseline risk assessment
will be performed to estimate the risks to humans and the environment from the specific
contaminants that are found (i.e., the fifth question above). The risk assessment will become
one mechanism for identifying potential interim response actions that may be needed at the
200-UP-2 Operable Unit, possibly similar to the ground water remediation that was formerly
operated in the 216-U-1 and 216-U-2 Cribs (see Section 2.1.3.6). The baseline risk
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assessment will be revised and updated following subsequent data collection activities (if
needed because additional contaminants, higher levels or new exposure pathways are
discovered) to estimate the long-term risks to humans and the environment, and to identify
any additional short-term risks which may require interim action. It is not anticipated that
interim response actions will be required at the 200-UP-2 Operable Unit, so the risk
assessment will mainly serve the needs of the FS.

Questions regarding acceptable levels of contaminants and cost-effective methods of
reducing risk (the last two questions) are answered by the FS. These studies will be
performed concurrently with the RI, with alternative identification and preliminary screening
beginning early in the process. Full alternative development and selection will take place
once the contaminants have been identified and their locations and concentrations established.

^ The nature of the specific contaminants found has a major influence on appropriate
technologies to address the contamination, and site conditions (e.g., depth of contamination)
can also affect the feasibility of alternatives.

c-•

4.2 DATA USES AND NEEDS (Stage 2)

Stage 2 of the DQO development process defines data uses and specifies the types of
data needed to meet the project objectives. Although data needs are identified generally
during Stage 1, it is in Stage 2 where specific data uses are defined (EPA 1987a). The major

;• elements of DQO Stage 2 are described in this section:

".i

• Identifying data uses (Section 4.2.1)

^ • Identifying data types (Section 4.2.2.1)

0% • Identifying data quality needs (Section 4.2.2.2)

• Identifying data quantity needs•(Section 4.2.2.3)

• Evaluating sampling/analyses options (Section 4.2.2.4)

• Reviewing data quality parameters (Section 4.2.2.5).

Stage 2 is developed on the basis of the conceptual model and the project objectives, to the
extent that Stage 1 identified the existing data to be adequate. The following sections discuss
this issue in greater detail.

u
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4.2.1 Data Uses

During the RI/FS, most data uses fall into one or more of four general categories: (1)
site characterization, (2) public health evaluation and human health and ecological risk
assessments, (3) evaluation of remedial action alternatives (FS), and (4) worker health and
safety.

Site characterization refers to a process that includes determination and evaluation of
the physical and chemical properties of any wastes and contaminated media present at a site,
and an evaluation of the nature and extent of contamination. This process involves the
collection of necessary geologic, hydrologic, and meteorologic data as well as data on
specific contaminants and sources and will be incorporated into the conceptual model. Site
characterization is not an end in itself, but rather the data must work toward the ultimate
objectives of assessing the need for remediation (according to the risk assessment) and
providing appropriate means of remediation (through the FS). The understanding of the site
characterization, based on existing data, is presented in Sections 2.0 and 3.0, and
summarized in the conceptual model (Section 3.3).

Data required to conduct a public health evaluation, and human health and ecological
risk assessments at the 200-UP-2 Operable Unit include the following: input parameters for
various performance assessment models, site characteristics, and contaminant data required to
evaluate the threat to public and environmental health and welfare through exposure to the
various media. These needs usually overlap with site characterization needs. The present
understanding of site risks is presented in the selection of constituents of concern (Section

-- 3.3).

^ Data collected to support evaluation of the 200-UP-2 Operable Unit remedial action
s^ alternatives (FS) include site screening of alternatives, feasibility-level design, and

preliminary cost estimates. Once an alternative is selected for implementation, much of the
data collected during RI/FS can be used for the final engineering design. Generally,
collection of information during the RI specifically for use in the final design is not cost
effective. It is preferable to gather such specific information during a separate predesign
investigation. Based on existing data, broad remedial action technologies and objectives were
identified in Section 3.4. Additional data will be collected during the RI process to
continuously screen and repeat the remedial action selection process, which will be
documented in the FS report.

The worker health and safety category includes data collected to establish the required
level of protection for workers during various RI activities. These data are used to determine
if there is concern for the personnel working in the vicinity of the operable unit. The results
of these assessments are also used in the development of the Radiation Work Permit (RWP).

PJ
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4.2.2 Data Needs

4.2.2.1 Data Types

Data use categories described in Section 4.2.1 define the general purpose and intent for
collecting additional data. Based on the intended uses, a concise statement regarding the data
types needed can be developed. Data types specified at this stage should not be limited to
chemical parameters, but should also include necessary physical parameters such as bulk
density, and moisture. Since environmental media and source materials are interrelated, data
types used to evaluate one media may also be useful to characterize another media.

Identifying data types by media exposes overlapping data needs. Data objectives by
media, data needs, and types to be collected in the Phase I RI are identified in Table 23.
These are discussed in greater detail in Section 4.3 to provide focus to the RI/FS tasks
discussed in Section 5.0 and the FSP (Attachment la).

r-:

- 4.2.2.2 Data Quality Needs

The various tasks and phases of a CERCLA investigation may require different levels
of data quality. Important factors in defining data quality include selecting appropriate
analytical levels and validation and identifying contaminant levels of concern as described
below. The Westinghouse Hanford document, A Proposed Data Quality Strategy for Hanford
Site Characterization, will be used to help define these levels (McCain and Johnson 1990).

In general, increasing accuracy, precision, and lower detection limits are obtained with
_ increasing cost and time. Therefore, the analytical level used to obtain data should be

commensurate with the intended use. Table 24 defines five analytical levels associated with
^ different types of characterization efforts. Individual DQO and the appropriate analytical

levels associated with each data need are given in Table QAPP-1.

Before laboratory and field data can be used in the RI/FS process, it must first be
validated. Exceptions are made for initial evaluations of the operable unit using existing data,
which may not be able to be validated. Other screening data (e.g., estimates of contaminant
concentration inferred from field analyses) may also be excepted. Validation involves
determining the usability and quality of the data. Once data are validated, they can be used to
successfully complete the RI/FS process. Activities involved in the data validation process
include the following:

Verification of chain-of-custody and sample holding times.

Confirmation that laboratory data meet QA/Quality Control (QC) criteria

0

WHC/5-91/00546A

WP-235



DOE-RL-91-19

Draft A

Table 23. Data Collection Objectives for the 200-UP-2 Operable Unit. (Page 1 of 2)

Data Objectives Data Needs Data Types

our e

Refine understanding of Locations of contaminant Source data compilation
facility characteristics source

Determine waste
characteristics and spatial
distribution of
contaminants

Geologic

Identify pathways for
contaminant migration

Surface Soil

s"' Determine presence or
absence of contaminants

Vadose Zone

Determine presence or
absence and spatial
distribution of
contamination

^ Refine concepts of
- unsaturate flow and

recharge

Ground Water

Refine hydrogeologic
conceptual model

Physical, chemical and • Chemical and radiological
radiological characterization of properties
the sources • Geophysical properties

Stratigraphy, structure • Lithology
• Soil/sediment type

Contaminant characterization • Concentrations
• Physicochemical and

radiological properties

Contaminant characterization of • Chemical and radiological
the soil column properties

Soil physicochemical properties • Physicochemical properties

• Physicochemical properties
of hydrogeologic units

• Ground Water discharge
information

• Hydraulic properties
• Ground Water elevations
• Hydraulic gradient between

aquifers
• Elevations of well casings and

ground surface

^
1._J
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Table 23. Data Collection Objectives for the 200-UP-2 Operable Unit. (Page 2 of 2)•

Data Objectives Data Needs Data Types

Define nature and extent of • Interaction of groundwater • Porosity
contamination with vadose and saturated • Chemical and radiological

soils analysis of ground water and
• Occurrence of contaminants aquifer material
• Concentration of • Geochemical properties

contaminants
• Variations of ground water

quality relative to source
areas, spatial and temporal
(quarterly)

Surface Water/Sediment

^ Determine presence or Characterization of the water • Field parameters (water
e.. absence of contaminants quality and sediments quality)

• Chemical and radiological
t"t properties

Air

Determine presence or Air quality • Physical properties
absence of contaminants • Chemical and radiological
around field activities concentrations

Aquatic Biota

Determine the biotic • Identification of critical • Literature review
communities present habitats • Field observations

^ Determine presence or Contaminant characterization of • Literature review
er absence of contaminants the biota • Chemical and radiological

concentrations

Cultural Resources

Identify archaeological or • Literature review • Locations
historic sites • Field survey • Site protection requirements

0
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Table 24. Analytical Levels for the 200-UP-2 Work Plan.

Level Description

LEVEL I Field screening. This level is characterized by the use of portable instruments
which can provide real-time data to assist in the optimization of sampling point
locations and for health and safety support. Data can be generated regarding the
presence or absence of certain contaminants (especially volatiles) at sampling
locations.

LEVEL II Field analysis. This level is characterized by the use of portable analytical
instruments which can be used onsite, or in mobile laboratories stationed near a
site (close-support laboratories). Depending on the types of contaminants,
sample matrix, and personnel skill, qualitative and quantitative data can be
obtained.

t^ LEVEL III Laboratory analysis using methods other than the Contract Laboratory Program
Routine Analytical Services. This level is used primarily in support of
engineering studies using standard EPA-approved procedures. Some procedures
may be equivalent to Contract laboratory Program Routine Analytical ServiFes
without the Contract Laboratory Program requirements for documentation.

LEVEL IV Contract Laboratory Program Routine Analytical Services. This level is
characterized by rigorous QA/QC protocols and documentation and provides
qualitative and quantitative analytical data. Some regions have obtained similar
support via their own regional laboratories, university laboratories, or other
commercial laboratories.

''s LEVEL V Nonstandard methods. Analyses which may require method modification and/or
development are considered Level V by Contract Laboratory Program Special
Analytical Services.

t.^

is
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Confirmation of the usability and quality of field data, which includes geological
logs, hydrologic data, and geophysical surveys

Proper documentation and management of data so that they are usable.

Validation may be performed by qualified Westinghouse Hanford personnel from the OSM,
other Westinghouse Hanford organizations, or a qualified independent participant
subcontractor. Data validation will be performed in accordance with the Westinghouse
Hanford document Sample Management and Administration (WHC 1990).

To accomplish the second point, all RI laboratory data must meet the requirements of
the specific QA/QC parameters as set up in the QAPP (Attachment lb) before it can be
considered usable. The QA/QC parameters address laboratory precision and accuracy,
method blanks, instrument calibration, and holding times.

The usability of field data must be assessed by a trained and qualified person. The
^ project geohydrologist/geophysicist will review the geologic logs, hydrologic data,

geophysical surveys, and results of physical testing, on a daily basis, and senior technical
reviews will be conducted periodically throughout the project.

Data management procedures are also necessary for the validation. Data management
includes proper documentation of field activities, sample management and tracking, and
document and inventory control. Specific consistent procedures are discussed in the DMP
(Attachment 4).

- 4.2.2.3 Data Quantity Needs

cl` The number of samples that need to be collected during anRI/FS can be determined by
using several approaches. In instances where data are lacking or are limited (such as for
contamination in the vadose zone), a phased sampling approach will be necessary. In the
absence of available data, an approach or rationale will need to be developed to justify the
sampling locations and the numbers of samples selected. In the case of the 200-UP-2
Operable Unit specific locations and numbers of samples will be determined based on data
collected during screening activities. For example, the number and location of beta/gamma
spectrometer probe locations will be based on results of surface geophysical and radiation
surveys. These may help locate some subsurface features (such as the 216-U-15 Trench),
which may not be adequately documented. Details of the subsurface soil sampling scheme
will depend on results of the geophysics surveys, surface radiation surveys, and beta/gamma
spectrometer probe surveys. In situations where available data are more complete statistical
techniques may be useful in determining the additional data required.

•

WHC/5-91/00546A

WP-239 ,



DOE-RL-91-19

Draft A

u

4.2.2.4 Sampling and Analyses Options

Data collection activities are structured to obtain the needed data in a cost-effective
manner. Developing a sampling and analysis approach which ensures that appropriate data
quality and quantity are obtained with the resources available may be accomplished by using
a phased RI approach and field screening techniques as proposed in this work plan.

The RI/FS for the 200-UP-2 Operable Unit will take advantage of this approach.
Additional studies conducted either prior to or in conjunction with initial RI activities, and
possibly followed by more detailed RI activities, will provide for a comprehensive
characterization of the site in a cost-effective manner.

A combination of lower level (Levels I, II, and III) and higher level analytical data
(Levels IV and V) will be collected. For instance, at least one of the samples collected from
each source (including contaminated soil at release locations) will be analyzed at DQO Level

° IV or V and validated to provide high quality data. This approach is intended to provide the
_ certainty necessary to determine contaminants present near the sources. Samples collected

from the other media (i.e., subsurface soils, ground water, surface water, sediments) will be
analyzed by Test Methods for Evaluating Solid Wastes, SW-846 (EPA 1986a), CLP (EPA
1988b, EPA 1989), Methods for Chemical Analysis of Water and Wastes (EPA 1983), or
Prescribed Procedures for Measurement of Radioactivity in Drinking Water (EPA 1980).

N. 4.2.2.5 Data Quality Parameters

Precision, accuracy, representativeness, completeness, and comparability (PARCC)
^ parameters are indicators of data quality. Ideally, the end use of the data collected should

define the necessary PARCC parameters. Once the PARCC requirements have been
identified, then appropriate analytical methods can be chosen to meet established goals and
requirements. A complete discussion of the PARCC requirements for the Phase I RI appears
in Section 3.0 of the QAPP.

In general the precision and accuracy objectives are governed by the capabilities of the
available methodologies and in most cases these are more than adequate for the needs of the
RI. Chemical analyses can usually be pushed to the parts per billion detection range in soils
and water, and this level is adequate to the needs of the risk assessment for most analytes.
Radiological analyses reach similar levels. Some constituents (e.g., arsenic) would require
analysis to much lower levels, but this is impossible because of the limitations of analytical
methods and the effects of natural background levels. In addition, risk assessment is
conventionally computed only to a single digit of precision and uses conservative
assumptions, which reduce the impact of ineasurements with lower accuracy.

is
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For other measurements, such as physical parameters, the precision and accuracy

capabilities of existing measurement technologies are sufficient for the evaluation methods
used to produce characterization data, so the objectives are based on the limitations of the
analysis methodologies.

Representativness is maintained by fitting the sampling program to the governing
aspects of the sources and transport processes of the site, as demonstrated in the site
conceptual model (Section 3.3). The Phase I RI sampling concentrates on sources, which are
fairly well-understood, and on representative locations of anticipated transport mechanisms.
If necessary, Phase II RI activities can focus on aspects or locations that were not anticipated
but were demonstrated by the more general Phase I results.

cn^ Completeness is generally attained by specifying redundancy on critical samples and
maintaining quality control on their acquisition and analysis. As with representativeness, the
Phase I sampling program may lead to modifications of which samples should be considered
critical during Phase II sampling activities.

Comparability will be met through the use of standard procedures, generally as
incorporated into the Environmental Investigation and Site Characterization Manual (WHC
1988b) or in other standard references.

4.3 DATA COLLECTION PROGRAM (Stage 3)

"$ The data collection program is Stage 3 of the process to develop DQOs. Conducting
- an RI in phases is a common method for optimizing the quantity and quality of the data

collected. It would be very inefficient and overly expensive to specify beforehand all the
- types of samples and analyses that will yield the most complete and accurate understanding of
r,, the contamination and physical behavior of the site. Data adequate to achieve RI/FS goals

and objectives are obtained at a lower cost by using the information obtained in each step to
focus the investigation in succeeding steps.

The first phase of the RI for the 200-UP-2 Operable Unit will continue the gathering
and analysis of existing information and collect new data believed necessary to confirm and
refine the conceptual model. Subsequent phases may be needed to further reduce uncertainty,
to fill in remaining data gaps, to collect more detailed information for certain points where
such information is required, and to conduct any needed treatability studies or otherwise
support the data needs of the FS. The need for subsequent investigation phases will be
assessed early in the RI activities and as data become available. Assessing completeness of
the RI data through a formal statistical procedure is not possible, however, given the
complexity and uncertainty of the parameters required to describe the site. Rather, the use
of engineering judgement is considered sufficient to the decision process.

I"-1
L_
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4.3.1 General Rationale

The general rationale for undertaking an RI of the operable unit is to collect needed
data that are not available. Because of the size of the operable unit, the complexity of past
operations, and the number of unplanned releases and waste management units, a large
amount of new information will be required.

The following work plan approach will be used for the 200-UP-2 Operable Unit. The
results are described in Sections 4.3.2 and 4.3.3 in a general form and in Section 5.0 with
more specificity.

• Existing data as described in Sections 2.0 and 3.0 will be used to the maximum
extent possible. Although existing data are not validated fully, the data are still
useful in developing a preliminary conceptual model (Section 3.3) and in helping
to focus and guide the investigations.

,,. _.
• Additional validated data will be collected to obtain the maximum amount of

" useful information for the amount of time and resources invested in the
•> investigation

• Data will be collected to support the intended data uses identified in Section 4.2.1
'7..

• Nonintrusive sampling (e.g., geophysical surveys, surface radiation surveys, soil
gas, and beta/gamma probe surveys), surficial and source sampling, and sampling

.. of ground water monitoring wells will be conducted early in the Phase I RI to
identify necessary interim response actions

C71 • Data collected from the Phase I activities of the RI will be used to confirm and
refine the conceptual model (Section 3.3), refine the analyte constituents of
concern, and provide information to conduct a baseline risk assessment

• Subsequent (Phase II or later) RI activities will support (if needed) long-term risk
assessments for final cleanup actions and further refine the conceptual model

• Field investigation techniques will be used to minimize the amount of hazardous
or mixed waste generated; however, any waste generated will be handled in
accordance with EII 4.2, Interim Control of Unknown Suspected Hazardous and
Mixed Waste (WHC 1988b). Section 5.8 discusses this further.
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4.3.2 General Strategy

The overall objective of the RI is to gather additional information to support a baseline
risk assessment and FS. The general approach or strategy for obtaining additional
information is presented below.

• Analytical parameter selection will be based on verifying overall conditions and
then narrowed to specific constituents of concern, in consideration with regulatory
requirements and site conditions. Periodic analyses of the long list of parameters
will be conducted to verify that the list of constituents of concern has not
changed, either because new constituents are identified or some of those
considered as a potential concern do not appear to be significant.

r^
^ • A minimum of dangerous and radioactive wastes will be generated during the

field investigation. Any waste generated will be handled in accordance with EII
t 4.2, Interim Control of Unknown Susnected Hazardous and Mixed Waste (WHC

1988b). The analyses of samples for constituents of concern analytes will allow
wastes generated to be adequately designated.

4.3.3 Investigation Methodology

The Phase I RI will include the following integrated tasks:

} Source Investigation (Task 2, Section 4.3.3.1)

_ • Geological Investigation (Task 3, Section 4.3.3.2)

f1r` • Surface Water and Sediment Investigation (Task 4, Section 4.3.3.3)

• Vadose Zone Investigation (Task 5, Section 4.3.3.4)

• Ground Water Investigation (Task 6, Section 4.3.3.5)

• Air Investigation (Task 7, Section 4.3.3.6)

• Ecological Investigation (Task 8, Section 4.3.3.7)

• Seismic Reflection Survey (Task 9, Section 4.3.3.8)

• Process Effluent Pipeline Integrity Assessment (Task 10, Section 4.3.3.9)

0

• Geodetic Survey (Task 11, Section 4.3.3.8)
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Task 1(Project Management), Task 12 (Baseline Risk Assessment) and Task 13
(Phase I RI Report) are not part of the field program and are not included in the list above.

Each investigation is briefly outlined in the following sections; more detailed
descriptions are contained in the task discussions in Section 5.0 and detailed in the FSP.

4.3.3.1 Source Investigation (Task 2). The purpose of the source investigation for the
200-UP-2 Operable Unit is to characterize the known waste management units and unplanned
releases that exist in the operable unit and that may contribute to contamination of surface
soil, vadose zone, ground water, surface water, sediment, air, and biota. The completeness
of the characterization effort will be assessed according to the needs of the risk assessment
and the FS, which will also determine what levels of the various constituents of concern
comprise "contamination."

^ Source sampling will be conducted at waste management units or unplanned release locations
where the available data indicate that dangerous, mixed, or radioactive wastes may be
present. Activities to be performed during the source investigation include the following:

• • Compile and evaluate additional existing data for the purpose of. verifying
locations, specifications of engineered facilities, and pipelines, and wastestream
characteristics; assessment of the construction and condition of boreholes/wells
that exist in the operable unit and their suitability for use for RI activities,
QA/QC information, and raw data regarding radiological and hazardous
substances monitoring; and integrating any additional environmental modeling

-- data into the 200-UP-2 conceptual model.

• Conduct surface radiological survey of suspected or known source areas to verify
a` locations of surface and subsurface radiological contamination. Conditions at

specific sources will also be noted in order to plan sampling activities.

Conduct nonintrusive geophysical surveys (EM and GPR) at specific waste
management units such as the 216-U-5 and 216-U-6 Trenches and unplanned
release locations to verify locations and physical characteristics of source
locations. Data generated from these activities will be used in planning intrusive
source sampling activities.

Conduct beta/gamma spectrometer probe survey to screen for near-surface
contamination and to confirm the absence or presence of some specific
radionuclides, which may be of particular concern. The general procedure is
described in Section 5.3.2.3.1 of this work plan and Westinghouse Hanford will
develop an EII Procedure for the beta/gamma spectrometer probe survey if it is
anticipated that it will become a standard item for other investigations. The
beta/gamma spectrometer probe survey serves two purposes depending on the
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source conditions: to confirm absence of contamination in the near-surface soils,
and serve as a screening tool to choose locations and quantities of vadose zone
soil borings. The need to conduct this survey will be based (at least in part) on
the results of the surface survey and on information about site burial.

• Soil gas surveys are planned to be conducted at three waste management units
within the 200-UP-2 Operable Unit. The soil gas survey will serve as a
screening method to identify volatile organic compounds such as solvents and
degreasers that may have been used during construction activities. The soil gas
survey is not considered conclusive that volatile organic compounds at lower
concentrations may not be present. Soil gas survey methods of EII 5.9 (WHC
1988) will be followed. Data from the soil gas survey will be used to help locate

ty surface and near-surface samples and vadose zone borings.

^ • Collect surface and near-surface samples of contaminated soils and/or waste
materials at selected locations. Specific sampling sites are chosen to assess
particular facilities or releases. Additional sampling sites may be specified based

" on results from nonintrusive investigations.

• Wipe samples are planned to be collected as part of the investigations of surface
contamination attributed to two unplanned releases (UN-200-W-46 and UN-200-
W-86). The wipe sample locations will be chosen based on visual observations
and a surface radiation survey conducted during a site walkthrough.

Y

_ 4.3.3.2 Geologic Investigation (Task 3). A geologic investigation for the 200-UP-2
Operable Unit will be performed to better characterize the vadose zone and the nature of

- unsaturated and saturated sediments that make up this system. The geologic investigation will
^ include the following tasks:

• Data compilation of additional information generated since work plan
development and review of it to initially characterize the geologic conditions at
the 200-UP-2 Operable Unit.

• An area walkover to evaluate access for drilling equipment and locate
underground utilities.

• Geologic data collected by previous investigations and during the ongoing vadose
zone (Section 4.3.3.4) and ground water investigation (e.g., geologic and
geophysical logs) will be compared, compiled, and evaluated.

• Saturated zone soil samples will be collected during well installation for physical
and chemical analyses (e.g., carbonate content and grain-size distribution) and
special tests (e.g., permeability, density, and porosity).
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4.3.3.3 Surface Water and Sediment Investigation (Task 4). A surface water and
sediment investigation will be conducted. The investigation will include:

Evaluation of any additional existing surface water analytical data for the
216-U-14 Laundry Ditch or the 207-U Ponds.

Radiation survey along the 216-U-14 Ditch for health and safety purposes and to
locate areas of elevated radiation for selection of specific soil sampling locations.

Sampling of surface water and sediment in the 216-U-14 Ditch and the 207-U
Retention Basins.

4.3.3.4 Vadose Investigation (Task 5). The purpose of vadose zone investigations is to
determine physical and chemical properties of the soil and to determine the nature, type, and

^ extent of soil contamination associated with waste management units and unplanned releases.
The vadose investigation will be partially integrated with the ground water investigation.
Sampling will include:

Vadose zone soil samples will be collected and organic vapor and radiation =
monitoring will be performed during monitoring well installation.

^ F • Samples of vadose zone soil will be analyzed for constituents of concern when
wells are drilled in the vicinity of a waste management unit or unplanned release
with reported liquid disposals or spills.

^ • Data collected during this investigation will be evaluated to further understand the
contribution of contaminants to the vadose zone from specific waste management
units and/or unplanned releases and to define the hydrology and water quality in
the vadose zone system.

4.3.3.5 Ground Water Investigation (Task 6). The purpose of the ground water
investigation is to characterize the contribution of contaminants to ground water from the
waste management units and unplanned releases and to determine the nature, extent and
movement of ground water contamination in the hydrostratigraphic units underlying the
200-UP-2 Operable Unit. In addition, the ground water investigation will allow an initial
determination of the quality of ground water entering the 200-UP-2 Operable Unit from
upgradient (essentially west and southwest of the unit). The investigation will include:

Compilation of additional, existing, and new data to further understand the
200-UP-2 Operable Unit ground water system

•
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Installation of monitoring wells at selected locations and in selected
hydrostratigraphic zones based on the best engineering judgment regarding likely
contaminant transport as developed in the site conceptual model. These and
certain existing wells will provide access for hydraulic head measurement, testing
of aquifer parameters such as transmissivity, storage coefficient, and effective
porosity, and for ground water samples for chemical and radionuclide analyses

Sampling of borehole (for well installation) soils for soil physical and chemical
properties (such as carbonate content) as well as chemical and radionuclide
analyses

• Data collected during this investigation will be evaluated to further understand the
contribution of contaminants to ground water from specific waste management

^ units and/or unplanned releases and define the hydrologic and water quality
conditions of the ground water system in the 200-UP-2 Operable Unit.

r•

^ 4.3.3.6 Air Investigation (Task 7). The 200-UP-2 Operable Unit air investigation will
consist of onsite particulate sampling as part of the health and safety program. In addition,
two high-volume air samplers will be placed in appropriate locations on-site based on
evaluation of existing meteorological data. The purpose of these samplers will be to
determine if any migration of airborne contaminants occurs.

4.3.3.7 Ecological Investigation (Task 8). Phase I RI ecological investigation activities
will include a literature search and data review, and a site walkthrough. These activities are

--- intended to identify potential biota concerns which need to be addressed in a later phase of
^ the investigation. Particular emphasis will be given to identifying potential exposure

pathways to biota that migrate offsite or that introduce contaminants into the food web.
c^,+

A cultural resource investigation will be conducted at 200-UP-2 Operable Unit during
the Phase I RI to verify the locations of known archaeological sites by reviewing existing
data including Chatters and Cadoret (1990) Archaeological Survey of the 200 East and 200
West Areas, Hanford Site, Washington, (PNL-7264). The focus of the investigation will be
to confirm that no archaeological resources are present at proposed drilling sites.

4.3.3.8 Seismic Reflection Survey (Task 9). A seismic reflection survey will be conducted
across the operable unit to help characterize the geology and hydrogeology of the vadose
zone. Of particular interest are perched.water zones and the caliche layer (an important
aquitard) in the Plio-Pleistocene Unit.

4.3.3.9 Process Effluent Pipeline Integrity Assessment (Task 10). An assessment of
process effluent pipeline integrity will be conducted during the Phase I RI to look for
potential leaks and therefore possible areas of contamination. Initially, as part of Task 10,
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drawings of the process lines and encasements within the operable unit will be reviewed and
their construction, installation, and operation evaluated. Specific lines will be selected for
integrity assessment with emphasis on lines serving the waste management units that have
received large volumes of liquid (e.g., cribs). Results of the integrity assessments will be
evaluated and additional sampling activities may be recommended for a Phase II RI.

4.3.3.10 Geodetic Survey (Task 11). A geodetic survey will be conducted after the
installation and completion of monitor wells (Task 6). The survey will be to locate the
horizontal locations of surface and near-surface soil samples; corners of geophysics, soil gas,
and beta/gamma probe surveys; and surface water and sediment sample locations. Horizontal
and vertical locations of all vadose zone soil borings, perched zone wells and ground water
monitor wells will be surveyed. The geodetic survey will be conducted by a professional

V) surveyor licensed in the state of Washington.

^` 4.3.4 Data Evaluation and Decision Making

During the RI at the 200-UP-2 Operable Unit, data will be evaluated as soon as results
for each episode (e.g., soil gas, round of water sampling, drilling program) become
available for use in restructuring and focusing the RI/FS. Data reports will be developed that
summarize and interpret new data. Data will be used to refine the conceptual model, further
assess potential contaminant-specific ARARs, develop the baseline risk assessment, develop
the FS, and complete the RI report.

The objectives of data evaluation are:

^ • To reduce and integrate data to ensure that data gaps are identified and that the
goals and objectives of the RI/FS are met

t^
• To confirm that data are representative of the media sampled and that QA/QC

criteria have been met.

Decisions to be made upon completion of the 200-UP-2 Operable Unit RI activities
currently scoped will be primarily to determine the needs for additional data collection, and
to decide if an interim response action is necessary. Figures 67 and 68 illustrate the
decision-making process that will be used during the RI for sources, soils, surface water and
sediments, ground water, air, and biota.

e
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FYgure 67. Decision Tree for Ri/FS Ground Water Sampling.
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5.0 REMEDIAL INVESTIGATION

This section describes the tasks associated with the Phase I RI for the 200-UP-2
Operable Unit designed to meet the objectives of the work plan discussed in Section 4.0.
Section 5.1 describes the scoping studies that have been performed. Section 5.2 Project
Management (Task 1) presents the management tasks associated with implementation of the
RI/FS Work Plan; Section 5.3 Operable Unit Characterization (Tasks 2, 3, 4, 5, 6, 7, and 8)
identifies field characterization and other source-specific data-gathering activities to be
performed in implementation of the work plan; Section 5.4, Seismic Survey (Task 9),
discusses a unit-wide seismic study especially designed to characterize the vadose zone;
Section 5.5, Process Effluent Pipeline Integrity Assessment (Task 10) describes testing of
process lines and encasements for possible leaks; Section 5.6, Geodetic Survey (Task 11)
describes how surveying of sample locations and wells is to be performed. Task 12,
Baseline Risk Assessment, is discussed in Section 5.7. If information gathered during the
Phase I RI indicates the need for additional characterization and treatability studies, work

r* plan or addendums to the current work plan will be developed and reviewed as determined in
wA the Tri-Party Agreement (Ecology et al. 1990) by the EPA, Ecology, and DOE.

5.1 SCOPING STUDIES

Current Hanford strategy for preparation of the RI/FS Work Plan requires scoping
studies to be conducted to identify and summarize waste management units and unplanned
release locations prior to production of work plans. The 200-UP-2 Operable Unit Technical
Baseline Report (Deford 1991) is a scoping study prepared in support of this RI/FS Work
Plan. The report presents information gathered during an environmental investigation
conducted by the Technical Baseline Section of the Environmental Engineering Group,
Westinghouse Hanford, in Richland, Washington. The 200-UP-2 Operable Unit Technical

r> Baseline Report is based on review and evaluation of Hanford Site current and historical
reports, Hanford Site drawings and photographs, and is supplemented with Hanford Site
inspections and employee interviews. No field investigations or sampling were conducted in
preparation of the 200-UP-2 Operable Unit Technical Baseline Report. Each waste
management unit and unplanned release included in the scope of work for the RI/FS is
identified and described. Excerpts from the WIDS are also included in the 200-UP-2
Operable Unit Technical Baseline Report.

5.2 PROJECT MANAGEMENT (TASK 1)

The objectives of project management during the implementation of the 200-UP-2
Operable Unit RI/FS Work Plan are to direct and document project activities, to ensure that
data and evaluations generated meet the goals and objectives of the work plan, and to
administer the RI/FS within budget and schedule. The initial project management activity

LJ
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will be to assign individuals to roles established in the PMP, included as Attachment 3 to this
work plan. Specific activities that will occur throughout the RI/FS include:

• project management (Section 5.2.1)

• meetings (Section 5.2.2)

• cost and schedule control (Section 5.2.3)

• data management (Section 5.2.4)

• progress reports (Section 5.2.5).
0^

5.2.1 Project Management

Project management includes the day-to-day supervision of, and communication with,
project staff and subcontractors. Throughout the project, daily communication between
office and field personnel will be attempted, along with periodic communication with
subcontractors. This constant and continual exchange of information will be necessary to
assess progress, to identify potential problems quickly enough to make necessary corrections,
and to keep the project focused on the objectives, the schedule, and within the budget.

, Details of project management are in the PMP, Attachment 3 of this work plan.
'I

5.2.2 Meetings

Meetings will be held, as necessary, with members of the project staff, subcontractors,
regulatory agencies, and other appropriate groups to communicate information, assess project

er status, and resolve problems. A kickoff meeting will be held with designated project
personnel, and project staff meetings should be held weekly. The 200-UP-2 Operable Unit
project coordinators will meet on a weekly basis to share information and to discuss progress
and problems. The frequency of other meetings will be determined based on need and on
schedules in the Tri-Party Agreement (Ecology et al. 1990).

5.2.3 Cost and Schedule Control

Project costs, including labor, other direct costs and subcontractor expenses, will be
tracked monthly using an earned value approach. The budget for tracking activities will be
computerized and will provide the basis for invoice preparation and review and for
preparation of progress reports. Scheduled milestones will be tracked monthly for each task
of each project phase. This will be done in conjunction with cost tracking.

.
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5.2.4 Data Management

The project file for the 200-UP-2 Operable Unit will be kept organized, secured, and
accessible to project personnel. The project file will be maintained to comply with the
QAPP (Attachment lb to this work plan). All field reports, field logs, health and safety
documents, QA/QC documents, laboratory data, memoranda, correspondence and reports
will be logged into the file upon receipt or transmittal. This task is also the mechanism for
ensuring that data management procedures documented in the DMP (Attachment 4 of this
work plan) are carried out.

5.2.5 Progress Reports

C) Progress reports prepared at quarterly intervals are believed to be sufficient for
purposes of the Phase I RI. The reports will be prepared, distributed to project personnel

c" (project and unit managers, coordinators, contractors, subcontractors, etc.), and entered into
r- the 200-UP-2 Operable Unit project file. The reports will summarize the work completed,

present data generated and provide evaluations of the data as they become available.
Progress, anticipated problems and recommended solutions, upcoming activities, key
personnel changes, status of deliverables, and budget and schedule information will be
included in the reports.

5.3 OPERABLE UNIT CHARACTERIZATION (TASKS 2, 3, 4, 5, 6, 7, and 8)

This section describes the tasks planned to characterize the operable unit. Activities
^ include the source characterization (Task 2, Section 5.3. 1), geologic investigation (Task 3,

Section 5.3.2), surface water and sediment investigation (Task 4, Section 5.3.3), vadose zone
° investigation (Task 5, Section 5.3.4), ground water investigation (Task 6, Section 5.3.5), air

r,ti investigation (Task 7, Section 5.3.6), and ecologicalinvestigation (Task 8, Section 5.3.7).
Further details regarding procedures and methods are contained in the FSP (Attachment la).
Details on DQOs are contained in the QAPP (Attachment lb).

5.3.1 Source Characterization (Task 2)

The objectives of the source characterization are addressed in Section 4.0 and
summarized below.

1) determine the exact locations and boundaries of the waste management units and
unplanned releases

2) conduct document reviews, surveys, and sampling of source media to verify the
presence of dangerous, radioactive, or mixed waste contamination

0
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3) collect surface-media information for determination in the baseline risk

assessment whether an imminent hazard is present at the source(s).

These objectives will be accomplished by conducting the subtasks listed below:

• Subtask 2a - Data Compilation and Review (Section 5.3.1.1)

• Subtask 2b - Nonintrusive Field Investigation (Section 5.3.1.2)

• Subtask 2c - Source Sampling (Section 5.3.1.3)

• Subtask 2d - Laboratory Analysis (Section 5.3.1.4)

C.., • Subtask 2e - Data Evaluation (Section 5.3.1.5)

c" In summary, the individual subtasks contribute to meeting the objectives as follows:

Subtask Obj ective

2a 2
2b 1,2
2c 2,3
2d 2,3
2e 1,2,3

^ 5.3.1.1 Data Compilation and Review (Subtask 2a). Subtask 2a is comprised of two main
activities: 1) literature/data review, and 2) map maintenance. An extensive literature review
concerning the 200-UP-2 Operable Unit contaminant sources was conducted during
preparation of this work plan. Data generated and made available between the time of
approval of the work plan and initiation of the Phase I RI tasks will also be reviewed.
Appropriate changes to the work plan may be made in light of new data.

Borehole spectral gamma-ray logging will also be conducted on any appropriate
existing boreholes along with the other nonintrusive activities. This will provide important
information on the vertical distribution of contaminants in the soil column.

General site maps have been prepared using existing information in the literature and
basemap information from a Westinghouse Hanford Computer Aided Design (CAD) file.
Plate 2 is a general site location map for the 200-UP-2 Operable Unit and Plate I is a
topographic map of the operable unit and vicinity. Site-specific maps are included in the
site-specific discussions in the FSP (Attachment la). A review of the procedures for
Westinghouse Hanford Environmental Surveillance.Surveys (those performed annually for the
years 1985 through 1989) will be conducted and principal authors interviewed to more
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^ closely define locations of waste management units and unplanned releases still categorized as
radiation zones.

A detailed site inspection is required to add pertinent features to the general site maps
that may affect sampling (fences, paved areas, etc.), and to select and justify locations of
specific activities (such as the geophysical surveys surface soil sampling).

5.3.1.2 Nonintrusive Field Investigation (Subtask 2b). Before invasive activities (such as
vadose zone sampling) are performed, a nonintrusive field investigation will be performed.
Data acquired during the nonintrusive field investigations will be assembled and integrated
with information from this work plan and any additional data collected in Subtask 2a. These
data will be evaluated to determine specific source sampling schemes for each location.
Activities included in the nonintrusive field investigation are:

C14

,-, • Surface Radiation Survey (Section 5.3.1.2.1)

• Geophysics Surveys (Section 5.3.1.2.2)

• Beta/Gamma Probe Survey (Section 5.3.1.2.3)

• Soil Gas Survey (Section 5.3.1.2.4)

Table 25 summarizes the investigative methods (both nonintrusive and intrusive for
each of the sources within the operable unit). The nonintrusive field investigation activities
are described in the following sections.

_ 5.3.1.2.1 Surface Radiation Survey. A surface radiation survey will be conducted at
all waste management units and most of the unplanned release locations (Table 25). The two
unplanned release locations that will not be surveyed are UN-200-W-39 (under the 224-UA
addition) and UN-200-W-101 (which has been covered with a tar seal). (See also Section
2.1.2, History of Operations, and Section 2.1.3, Facilities, Buildings, and Structures for
additional information)

The surface radiological survey is designed to detect only the presence of radioactivity,
not species or concentrations of radionuclides. The surface radiation survey provides an
initial screening of the sources to delineate areas of radioactive contamination and aid in
determining sample locations. The survey also provides initial information regarding health
and safety conditions at each location prior to further investigation. All surface radiation
surveys will be conducted in accordance with E112.3, Administration of Radiation Surveys to
SuQport Environmental Characterization Work on the Hanford Site Details regarding the
surface radiation survey and site-specific considerations are addressed in the FSP
(Attachment la) to this work plan.

^
WHC/200-UP-2/00490A

WP-255



9 1

Table 25. Summary of Source Characterization of Investigative Methods.
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Table 25. Summary of Source Characterization of Investigative Methods (continued).
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5.3.1.2.2 Surface Geophysics Surveys. Surface geophysics surveys will be
conducted at several unplanned release locations and waste management units to locate and
identify underground structures and areas of disturbed ground (backfill) prior to surface or
subsurface sampling activities. Table 25 summarizes the sources for which surface
geophysics surveys will be performed. Site-related surface geophysical survey methods will
be EM and GPR. These geophysics methods are selected to help locate the extent of
backfilled areas and/or disturbed ground and, thus, the borders of sites whose locations are
not well defined. Buried ferrous materials such as unknown pipelines or buried drums are
not known to be significant features of any of the sites in the 200-UP-2 Operable Unit.
These surveys will be conducted at the Construction Surface Laydown Area, the Burial
Ground/Burning Pit, 216-U-3 French Drain, 216-U-5 and 216-U-6 Trenches, 2607-W-7 and

.cy 2607-W-5 septic systems, and at unplanned releases numbered UN-200-W-39, UN-200-W-
111, UN-200-W- 112, and UN-200-W- 125. In addition, a reflection seismic survey will be
run across the entire operable unit (Task 9, Section 5.4) site. Procedural specifics are in the

e" SAP for the geophysical surveys. General methodologies and rationale for EM and GPR are
presented below.

5.3.1.2.2.2 Electromagnetics. The EM surveys will be conducted at the sources
noted in Table 25. The surveys will be conducted along grids (approximate grid locations
and spacings are in the SAP based on currently available information). The EM survey
measures the electrical conductivity of subsurface materials. Variation in conductivity may
be caused by changes in soil moisture content, the presence of ionic species or the presence
of metallic objects. The EM survey will be used in conjunction with GPR to help identify

-- the precise locations of some of the waste management units and unplanned release locations.

5.3.1.2.2.3 Ground-Penetrating Radar. The GPR is an effective tool for detecting
G', subsurface irregularities (such as backfilled areas or buried objects). The GPR survey will

be conducted on the same grids as the EM survey. The GPR surveys will be used to
confirm and detect the following types of facilities or structures:

• drain fields

• burial sites

• Construction Surface Laydown Area

• backfilled trenches, and

• pipelines

0
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This information will be used in conjunction with the EM data to more precisely locate
selected waste management unit boundaries and unplanned release locations.

5.3.1.2.3 Beta/Gamma Spectrometer Probe Survey. A beta/gamma spectrometer
probe survey (probe survey) will be conducted at selected waste management units and
unplanned release locations (Table 25). Observations and data gathered during the surface
geophysics surveys and surface radiation surveys will guide the probe survey locations. An
Environmental Investigation Instructions (EII, WHC 1988b) procedure for the beta/gamma
spectrometer probe survey will be developed by Westinghouse Hanford prior to this activity
if it is deemed to be an activity that may become a routine investigative tool. The probe
survey will be used as a screening device for determining specific source sample locations
and quantities (surface soil and vadose zone soil borings) for laboratory analysis. The probe

N. survey is not intended to determine specific concentrations of contaminants. The probe
r. survey is to detect radionuclide contamination and so is appropriate for guiding selection of

soil sample locations for nonradionuclide analysis.

. The general procedure for the probe survey is to first create a one- to two-foot-deep
(0.3 to 0.6 m) hole approximately two to three inches (50 to 80 mm) in diameter by driving
a steel stake into the ground. A beta/gamma spectrometer probe is then lowered down the
hole and readings recorded. The survey provides "real-time" data regarding areas of higher
radioactivity in the surface or near-surface. The subsequent sampling activities are not
delayed and samples are collected from the most likely areas of contamination based on the
surface radiation survey (Section 5.3.1.2.1) and the probe survey. An unplanned release
location is discussed below where the probe survey is particularly applicable.

Unplanned Release UN-200-W-101 is currently covered by an extensive tar seal
^ (Section 2.1.3). The probe survey will be useful in narrowing down the areas for subsurface

sampling in characterizing soils contamination below the seal. The FSP (Attachment la)
provides details regarding specific areas where the probe survey is to be conducted.

5.3.1.2.4 Soil Gas Survey. Soil gas surveys will be run at selected waste
management units and unplanned release locations with suspected volatile organic
contamination (Table 25). The surveys will be conducted following EII 5.9, Soil Gas
Samplin g (WHC 1988b). The soil gas surveys will be used to identify areas with volatile
organic soil contamination, and as a screening tool to determine specific numbers of source
samples and locations. The gas samples are collected from a depth of two or three feet and
thus provide "real-time" information about organic contamination in the immediate
subsurface.

5.3.1.3 Source Sampling (Subtask 2c). Two types of source sampling will be conducted in
some of the waste management units and unplanned releases during the RI field activities:

.
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surface and near-surface soil sampling (Section 5.3.1.3.1)

wipe samples (Section 5.3.1.3.2)

5.3.1.3.1 Surface and Near-Surface Soil Sampling. Surface soil samples (0 to 6 in.,
0 to 150 mm) and near-surface soil samples (0 to 5 ft, (1.5 m)) will be collected and
analyzed from areas with known or suspected releases to the surface. Initial selection of
sources for surface and near-surface soil sampling and number of samples was based on
historical information and are discussed on a site-specific basis in the FSP. Final selection of
sample type (surface, near-surface, or both), locations, quantities of samples, and analyses
will be determined after a site inspection and review of the surface radiation survey (Section
5.3.1.2.1), surface geophysics surveys (Section 5.3.1.2.2), the beta/gamma spectrometer

Cn probe survey (Section 5.3.1.2.3), the soil gas survey (Section 5.3.1.2.4) and on specific
c.- needs of the baseline risk assessment. For example, if survey results indicate surface

contamination with radioactive materials, surface soil samples will be taken to provide a
source term for estimating fugitive dust emissions for use in the risk assessment. Source
area soil samples may also be collected from unplanned release locations that have been
removed from "radiation zone status" to confirm the absence of contamination.

Surface and near-surface soil samples will be collected from most of the unplanned
release locations, trenches, the 216-U-14 Ditch (along the bank), in the Construction Surface
Laydown Area, and the Burning Ground/Burial Pit. These locations are likely to have

= surface contamination because of the nature of past disposal (or spills). Most of the
unplanned releases are spills of liquid or solid directly to the ground surface. The trenches
(216-U-5 and U-6 and 216-U-15) may have surface contamination caused by equipment

^ moving over the area during excavations, waste disposal, and backfilling activities. Surface
contamination at Unplanned Releases UN-200-W-111 and UN-200-W- 112 may have also
occurred in this manner. Table 25 notes the source locations where surface soil sampling is
planned.

Samples will be collected by methods described in the EII 5.2, Soil and Sediment
Samplin (•WHC 1988b). The specific method of sample collection depends on site
conditions. For example, some of the unplanned releases occurred over 25 years ago and
since then windborne silt and sand may have covered over the contaminated area. At these
locations a hand auger sample from below the windborne material will provide a more
meaningful sample. Also, some locations are reported to have a thin layer of backfill
material and the hand auger or hand shovels would be more suitable in these locations as
well. Coarse gravels in some locations may prohibit effective hand auger sampling. In this
case, sampling via hollow-stem auger may be warranted. The sampling method for a
specific location will be determined after a site inspection and review of data collected during
nonintrusive field activities.
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Estimated numbers of surface soil samples to be collected and analyzed are presented
by site in the FSP (Attachment la). Specific analytes are also addressed in the FSP.

5.3.1.3.2 Wipe Samples. Wipe samples are planned as part of the investigation of
unplanned releases UN-200-W-46 and UN-200-W-86. The purpose for collecting wipe
samples is to determine if surfaces are covered with removable contamination (i.e., pigeon
feces) that may act as an exposure pathway during the risk assessment. A surface radiation
survey will be conducted, prior to sampling, of areas likely to be contaminated to help locate
the most appropriate sample locations. Approximately 5 wipe samples are planned to be
collected from horizontal surfaces designated during a site walkthrough and considering
observations from a surface radiation survey. Control samples will be collected from areas
that visually appear to be clean (free of visible pigeon feces). These samples will determine
if pigeon feces is the only source of removable contamination and thus the exposure pathway.
The wipe samples will also be screened for radiation in the field. General procedures for
collecting the wipe samples is in the FSP.

_ 5.3.1.4 Laboratory Analysis (Subtask 2d). Laboratory analysis will be conducted on all
surface and near-surface soil samples and on all wipe samples. The analysis of soil and wipe
samples will include determination of chemical and radiological properties. Specific analytes °
to be tested for are discussed by site in the FSP.

5.3.1.5 Data Evaluation (Subtask 2e). Data collected from the surface and near-surface
soils and wipe samples will be evaluated to determine the usability and impact of the data for
the purposes of the Phase I RI. The information will be assembled and integrated with data
compiled and reviewed in Task 2a. Data will be validated where appropriate as described in
Section 3.0 of the QAPP.

='° 5.3.2 Geologic Investigation (Task 3)

The primary purpose of the geologic investigations is to characterize those geologic
conditions that can influence the occurrence, distribution, and migration of contaminants in
the subsurface. The stratigraphy of the vadose zone and of the unconfined aquifer is of
particular interest. Task 3 mainly addresses geologic and hydrogeologic information that
may influence contaminant transport and fate. The contamination is addressed in Tasks 5
(Vadose Zone Investigation) and 6 (Ground Water Investigation).

The major objectives of the geologic investigation are:

1) fully characterize the stratigraphy of the vadose zone and collect geologic
information that can be used to estimate the rate of water movement through the
zone. Particular emphasis will be placed on defining the lateral extent, thickness
and surface geometry of aquitards in the vadose zone. Aquitards, such as the
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caliche layer in the Plio-Pleistocene unit and the early "Palouse" soil, retard the
downward migration of water and may form zones of perched water that allow
the lateral movement of vadose zone water and

2) characterize the geology of units hosting the unconfined aquifer. In particular, to
characterize the distribution of permeable and impermeable beds within the
aquifer which may influence ground water flow and contaminant distribution.

The Phase I geologic investigation has four subtasks:

• Subtask 3a - Data Compilation (Section 5.3.2.1)

CD • Subtask 3b - Field Activities (Section 5.3.2.2)

C'' • Subtask 3c - Laboratory Analysis (Section 5.3.2.3)

• Subtask 3d - Data Evaluation (Section 5.3.2.4).

In summary, the individual subtasks contribute to meeting the objectives as follows:

Subtask Objective
^_e

3a 1,2
3b 1,2
3c 1,2
3d 1,2

c,o In addition, a seismic survey (Task 9) addresses objective 1 above.

5.3.2.1 Data Compilation (Subtask 3a). A significant amount of geologic data have
already been collected for the 200-UP-2 Operable Unit. A preliminary evaluation of this
information has been conducted as part of this work plan, but a more detailed investigation is
required in certain areas. Well data need to be reviewed in detail to better characterize the
stratigraphy and hydrogeology of the site. Because of the potential for perched water, the
investigation is designed to define the lateral extent, thickness, and surface geometry of the
caliche layer in the Plio-Pleistocene unit.

5.3.2.2 Field Activities (Subtask 3b). Geologic field activities will include geologic
logging and sampling during drilling operations, geophysical logging of pre-existing and
newly installed wells, and a seismic survey (Task 9, Section 5.4). The majority of this work
will be conducted as part of the vadose zone (Section 5.3.5) and ground water (Section
5.3.6) drilling programs. The downhole geophysical data will be collected separately and
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will include natural gamma, gamma-gamma, and neutron logs of all wells. A development
program will be necessary for gamma-gamma and neutron logging. These logging
techniques will be used if equipment and procedures are available. Caliper logs and borehole
TV logs will be run on the pre-existing wells which are of unknown design.

5.3.2.3 Laboratory Analysis (Subtask 3c). Laboratory analyses will be conducted on
samples collected during vadose and ground water drilling programs. Sampling for chemical
analyses in the vadose zone soil and well borings is addressed in the FSP by site. The
physical parameters will include grain size distribution, moisture content, and permeability.
Unsaturated flow parameters such as unsaturated permeability and capillary pressure curves
will be obtained for some samples. The sorptive capacity of some "clean" samples will also
be determined. This may involve the performance of batch or column studies using either

° formulated mixtures or actual effluent discharge.
CrN

5.3.2.4 Data Evaluation (Subtask 3d). Geologic data collected during the Phase I RI will
be integrated with pre-existing data to refine the geologic interpretations of the area. This

. information will then be used to assess the geologic controls on ground water flow and °
contaminant distribution in the subsurface. Data will be presented in graphical form that
includes, but is not limited to lithologic logs, isopach maps, structure contour maps,
geophysical logs, fence diagrams, and structural and stratigraphic cross sections. Geologic
data will also be integrated with hydrogeologic and contaminant distribution data to
characterize contaminant occurrence and migration in the subsurface.

5.3.3 Surface Water and Sediment Investigation (Task 4)

The primary goal of this task is to evaluate the impact of facility operations on surface
water and sediments on the site. The scope of this evaluation is fairly limited because
surface water only occurs in the 207-U Retention Basin and the 216-U-14 Ditch and these are
waste management units and are suspected sources of contamination. Sampling will be
designed to estimate contaminant concentrations in water and bottom sediments from these
areas. This is of particular importance because these sites are used by water fowl and many
other biota.

Several subtasks have been identified for this activity:

• Subtask 4a - Data Compilation and Review (Section 5.3.3.1)

• Subtask 4b - Field Activities (Section 5.3.3.2)

• Subtask 4c - Laboratory Analysis (Section 5.3.3.3)

• Subtask 4d - Data Evaluation (Section 5.3.3.4).

0
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All the activities outlined in the subtasks will contribute to determining the impact of
facility operation on surface water and sediments in the operable unit.

5.3.3.1 Data Compilation and Review (Subtask 4a). Data from previous studies of
surface water and sediments in the 200-UP-2 Operable Unit will be compiled and analyzed.
Data made available after work plan approval and before may be included in a subsequent
revision.

5.3.3.2 Field Activities (Subtask 4b). Field activities will involve surface water and
sediment sampling in the 207-U Retention Basins and in the 216-U-14 Ditch. Samples will
be collected to characterize the contaminant distribution in each of these areas. Sampling
locations and procedures are addressed in the FSP. Only one sampling round is planned for

c^4 the Phase I RI.

^ 5.3.3.3 Laboratory Analysis (Subtask 4c). Each of the samples will be analyzed for the
r constituents of concern listed in Table 26. Water samples will also be analyzed in the field

to determine pH, specific conductivity, and temperature. If any additional sampling rounds
are required, a reduced list of target analytes will be used that is based on the results of the
first round.

5.3.3.4 Data Evaluation (Subtask 4d). The data will be evaluated to provide technically
defensible data for the baseline risk assessment. From these data the potential risk to biota
and humans from contaminated surface water and sediment will be estimated...,

- 5.3.4 Vadose Zone Investigation (Task 5)

^ This section addresses activities to characterize the nature of contamination in the
t:a+ vadose zone soil beneath the 200-UP-2 Operable Unit. Contamination in perched water

zones is addressed in Section 5.3.5. Extensive assessments of contaminant distribution in the
vadose zone relative to specific sources will not be conducted as part of the Phase I RI.
Characterization of vadose zone soil contamination will be accomplished by four subtasks:

• Subtask 5a - Data Compilation and Review (Section 5.3.4.1)

• Subtask 5b - Field Activities (Section 5.3.4.2)

• Subtask 5c - Laboratory Analysis (Section 5.3.4.3)

• Subtask 5d - Data Evaluation (Section 5.3.4.4)

All the activities outlined in the subtasks will contribute to characterizing the nature of
contamination in the vadose zone soil beneath the operable unit.

^
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Table 26. List of Constituents of Potential Concern for the 200-UP-2 Operable Unit.
,. _ .^

RADIONUCLIDES Copper
Cyanide

Gross alpha Fluroide
Gross beta Iron
Gross gamma Lead

Lithium
Americium-241` Magnesium
Carbon-14" Manganese
Cesium-137 Mercury
Cobalt-60 Nickel
Iodine-129 Nitrate
kPlutonium Nitrite
Plutonium-238° Phosphate
Plutonium-239/240" Potassium
Radiumb Selenium
Ruthenium-106 Silicon
Silver-110m Sodium
Strontium-90 Strontium °
Technetium-99 Sulfate

° Tritium Thorium'
Uranium Titanium
Uranium-234 Uranium
Uranium-235 Vanadium
Uranium-236 Zinc {
Uranium-238

- - ORGANIC CHEMICALS
_ INORGANIC CHEMICALS

Acetone

Aluminum Carbon tetrachloride
Ammonium ion Chloroform
Arsenic DDTb
Barium Kerosene
Boron Methylene chloride
Cadmium MIBK ("Hexone")'
Calcium Paraffin hydrocarbons
Chloride Toluene
Chromium Tributyl phosphate

' Reported in waste inventory but not analyzed for or not detected.
" Detected in ground water at or below the method detection limit.

^
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5.3.4.1 Data Compilation and Review (Subtask 5a). Two vadose zone wells exist at the
216-U-17 Crib (299-W19-90 and W19-89) one east of the 216-U-14 Ditch (Well 299-W19-
22), and two near the 216-U-12 Crib (Wells 299-W22-73 and W22-75). These borings are
the only ones known drilled to specifically monitor the vadose zone. Existing geophysical
logs (gross gamma-ray logs) for these borings will be reviewed to support the RI field
activities. The geologic logs for other wells within the unit will also be reviewed in greater
detail. Many are apparently not detailed or complete enough to be of significant use in
characterizing the geology of the vadose zone. No chemical or radionuclide sampling of
vadose zone soil has been performed in the 200-UP-2 Operable Unit.

5.3.4.2 Field Activities (Subtask 5b). Contamination in the vadose zone will be
-^zr characterized by in situ gamma assay and sampling and analysis of the subsurface soil.

Estimated quantity of vadose zone borings is 25; however, actual quantity and locations of
vadose zone soil borings will be determined after evaluation of data collected during the
nonintrusive field activities. These data will allow for optimum placement and number of
borings to be drilled at each waste management unit or unplanned release. Table 25
summarizes the source locations where vadose zone soil borings are planned to be drilled.
The borings will be drilled by hollow-stem auger or cable-tool methods. Specifics of
drilling, sampling procedures, and analyses for each source location are in the FSP.
Borehole geophysics will be run on each vadose zone hole before it is abandoned or
completed as a perched zone well. High resolution spectral gamma, gamma-gamma, and
neutron-epithermal-neutron logs will be used if the appropriate technology has been
developed in time for the field work.

5.3.4.3 Laboratory Analysis (Subtask 5c). Analytes to be tested for at each source
location are presented in the FSP (Attachment la). The methods, detection limits, and

C,% comparative criteria are in the QAPP (Attachment lb).

5.3.4.4 Data Evaluation (Subtask 5d). The data obtained during the vadose zone
investigation will be used to define the presence, nature and general extent of contamination
in the vadose zone and the stratigraphic constraints on contaminant migration. Parameters
will be developed from the results of analyses for the baseline risk assessment and FS.

5.3.5 Ground Water Investigation (Task 6)

The purpose of the ground water investigation is to determine the origin, nature, extent
and movement of ground water contamination in the hydrogeologic units underlying the 200-
UP-2 Operable Unit. The activities presented in this work plan address the assessment of
water-bearing units above the aquifers known to occur in the Columbia River Basalt Group.

0
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The ground water investigation objectives are presented below and were determined

based on the current understanding of the site hydrogeology. These objectives may be
modified should ongoing Phase I efforts indicate that the hydrogeologic conditions at the
facility differ from those presented in the site model.

1) Determine the condition of existing monitoring wells. Although a preliminary
well construction evaluation was conducted as part of the work plan, the number
and location of wells installed during this investigation are partially dependent on
the integrity and appropriateness of the existing wells.

2) Verify the current interpretation of subsurface lithologic and hydrogeologic
conditions, and acquire additional data to assess specific characteristics more

tfy precisely. Understanding of these conditions is important because the proposed
screened intervals for new wells are based on the current understanding of
vertical barriers to ground water flow, such as the cemented gravel and clay

C layers.

3) Determine the physical and chemical characteristics of the 200-UP-2 Operable
Unit hydrogeologic units, including the vadose zone and water-bearing units.
Physical measurements common to both the vadose zone and aquifer sediments
include permeability, porosity and grain-size distribution. For each water-bearing
interval, hydraulic head, hydraulic conductivity (both horizontal and vertical), and
ground water quality must also be assessed. Sorptive capacity of aquifer and =

^ vadose zone sediments will also be assessed. This information will be used (1) to
. determine contaminant occurrence and understand mechanisms that influence

contaminant distribution, (2) to calculate ground water flow rates in and between
-' the different hydrogeologic units, (3) to calculate contaminant migration rates,
ty. and (4) to determine both ongoing and potential source impacts on ground water

conditions. Data will also be used to verify the current interpretation of ground
water contaminant distribution.

4) Develop a ground water sampling program that provides for acquisition of
appropriate water quality data. This program will be coordinated with other
ground water sampling programs in and around the 200-UP-2 Operable Unit,
such as the RCRA monitoring program, the Hanford Site environmental
monitoring program, and RCRA closure activities.

The Phase I ground water investigation has been organized into four subtasks as shown
below. The subdivisions within each task are also identified:

Subtask 6a - Data Compilation and Review (Section 5.3.5.1)

•
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Subtask 6b - Field Activities: (1) evaluation of existing wells, (2) well
installation, (3) water level measurements, (4) aquifer testing, and (5) ground
water sampling (Section 5.3.5.2)

Subtask 6c - Laboratory Analysis: (1) rock/sediment physical properties,
(2) rock/sediment chemical properties; and (3) ground water chemistry analyses
(Section 5.3.5.3)

• Subtask 6d - Data Evaluation: (1) hydrogeologic and hydrologic, (2) chemical,
and (3) modeling (Section 5.3.5.4).

In summary, the individual subtasks contribute to meeting the objectives as follows:

^

,^-

Subtask Object iv

6a 1,4
6b 1,2,3,4
6c 2,3,4
6d 2,3,4

5.3.5.1 Data Compilation and Review (Subtask 6a). The objectives of this subtask are to
gain additional understanding of the subsurface conditions at the 200-UP-2 Operable Unit, as
defined by existing data. This subtask will also ensure that all sampling and other activities
conducted in the 200-UP-2 Operable Unit during the Phase I RI are coordinated under a
single program, to ensure cost and time-effective integration of activities.

-- A data evaluation was conducted during preparation of this work plan. These data may
need to be supplemented with site-specific inforination made available between the time of
approval of the work plan and implementation. These data include: (1) hydrogeologic
information collected during ongoing monitoring activities at the 200-UP-2 Operable Unit
(e.g., water level measurements, ground water sampling analyses, and well construction
evaluation results), and (2) information from relevant studies in the vicinity of the 200-UP-2
Operable Unit (e.g., the annual environmental surveillance report for the 200/600 Areas,
Calendar Year 1989).

One objective of the data compilation task will be to evaluate existing ground water
monitoring well quality to determine those wells that should be included in the ground water
monitoring network at the 200-UP-2 Operable Unit. The factors to be considered include
well construction quality, present physical condition of the well, and quality of data acquired
from past samples or measurements taken from the well. Drilling, logging, installation,
sampling, and field verification records will be reviewed where available. Information on
depth of the well, screened interval, and construction materials will be evaluated to assess
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whether the wells need repair, replacement, or are adequate for water level measurements,
water quality sampling, aquifer tests, or other activities.

Ground water chemistry data has previously been collected in accordance with sampling
protocols and QA/QC procedures applicable at that time. Under data validation activities,
these protocols and procedures will be reviewed to assess whether the data can be used
quantitatively, semi-quantitatively, or only in a qualitative sense. Although historic data
quality may not be able to be validated and, therefore, would be suspect relative to samples
collected more recently, these data will be used to some degree because they are the only
data available to assess historic conditions. However, data of questionable value will be
noted so that they may be considered during later interpretive work.

5.3.5.2 Field Activities (Subtask 6b). Specific procedures related to field activities are
discussed in the FSP (Attachment la), which follows procedures outlined in the

° Environmental Investigations Instructions and Site Characterization Manual (ElI Procedures)
(WHC 1988b). Phase I RI field activities are summarized below.

5.3.5.2.1 Evaluation of Existing Wells. The condition of existing wells will be
checked to determine if they are suitable for water level monitoring and ground water
chemistry sampling. Existing records such as well completion diagrams, geologic logs, and
related field log books will be reviewed as part of this activity and Task 2a (Data
Compilation and Review). Field verification will include a visual inspection of each well at
the surface and examinations of the well screen and casing conditions. Logging techniques
may include caliper logging and television camera scans. Well characterization and

-^ evaluation will follow the procedures outlined in Groundwater Well Characterization and
^ Development, ElI 6.6 (WHC 1988b).

rr Some existing wells may be identified that require repair or abandonment Wells
recommended for abandonment will only be identified and documented during the Phase I
RI. Repair or abandonment are not included in the scope of this RI. Repairs may include
such activities as regrouting the upper portion of the casing, addition of surface pads or
protective posts, redevelopment of the well or other activities. Wells will be recommended
to be abandoned according to the procedures outlined in EII 6.10, Abandoning/
Decommissioning Groundwater Wells (WHC 1988b).

5.3.5.2.2 Well Installation. All new wells will be installed in accordance with the
well construction criteria presented in this work plan and in the EII Procedures (WHC
1988b). All wells will meet appropriate well construction standards set forth in the
Washington Administrative Code, Chapter 173-160 WAC, Minimum Standards for
Construction and Maintenance of Wells, effective March 13, 1990.

E
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Several operations will be conducted under this field activity: well siting, drilling and
sampling; borehole geophysical logging, well completion, and well development. These
activities are discussed below.

5.3.5.2.2.1 Well Siting. Underground obstructions such as buried utilities and cribs
will be identified during this activity. Site records and plans will be reviewed in order to
identify potential obstructions. Data from the surface geophysical and radiological surveys
will also be reviewed for each proposed drill site. This information, along with an
assessment of accessibility will be used to determine the actual location of each drill hole.

Monitoring wells will be drilled and installed at 15 locations (EW-1 through EW-15,
Figure 69) for the Phase I RI characterization. Approximately 20 wells are anticipated for

c^a distribution over the 15 locations as follows:

^ • Five locations (EW-1 through EW-5) are designated for well pairs in the main
= unconfined aquifer (based on review of pre-existing stratigraphic data) (total of 10

wells). Each pair will have one well screened in the middle Ringold and one
well screened in the coarse-grained facies of the basal Ringold. The fine facies
of the basal Ringold that separates these two aquifers pinches out to the east
beneath the 200-UP-2 Operable Unit. In areas without the fine facies, only one
well will be installed.

{. • Six locations (EW-10 through EW-15) are designated for one well screened in the
perched water zone (total of 6 wells) (Figure 5-69). These wells are sited near
waste management units with histories of high volume liquid releases (i.e., cribs)
and where aquitards are believed to exist in the vadose zone. EW-10 is located

^ beneath the 216-U-14 Ditch. EW-11 and EW-12 are located in the vicinity of the
216-U-1, 216-U-2, and 216-U-16 Cribs. EW-13 is located between the 216-U-5
and 216-U-6 Trenches. EW-14 is located between the 216-U-8 and 216-U-12
Cribs, and EW-15 is located next to the 216-U-17 Crib. If no perched water is
encountered during drilling, these may be drilled to, and installed in, the
unconfined aquifer. The decision to continue drilling and complete the hole in
the unconfined aquifer will take into consideration the current depth of the
borehole and value of the well to the objectives of the RI.

Four locations (EW-6 through EW-9) are designated for one well screened in the
unconfined aquifer in the middle Ringold (total of 4 wells).

These well locations were selected for two primary purposes: 1) to monitor the quality
of water that is migrating to the operable unit from the west (EW-1 and EW-2); or 2) to
monitor the quality of water downgradient from suspected sources of contamination in the

• operable unit (EW-3 through EW-9). The well locations were also spaced to provide full
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coverage of the operable unit so that any unexpected contaminant plumes will be intersected.
EW-3 is located on the eastern margins of the operable unit, approximately 800 ft (212 m)
downgradient from the 216-U-14 Ditch. EW-4 is downgradient from the Ditch, the 207-U
Retention Basins and other potential contaminant sources on the southwestern part of the
operable unit. EW-5 is downgradient from the 216-U-16, 216-U-1, and 216-U-2 Cribs.
EW-6 and EW-7 are downgradient from the main U-Plant facilities. EW-8 is downgradient
from the 216-U-8 and 216-U-12 Cribs, and EW-9 is on the eastern margin of the operable
unit and downgradient from the 216-U-17 Crib and the Burial Ground/Burning Pit.

If a significant perched water zone is encountered while an unconfined aquifer well is
being drilled, an additional perched water well will be drilled at that location. It is thus
possible that as many as nine perched water wells will be drilled in conjunction with the

c:) unconfined aquifer wells (locations EW-1 through EW-9) to raise the total number of wells to
29.

^

-- Each well will have a temporarily number designation according to its location (EW-1
through EW-15) and the depth against which it is screened. Perched water wells will be
designated with a"P", unconfined aquifer wells with a "U", and deep aquifer wells with a
"D". After installation, permanent well numbers will be assigned according to the HEIS.

5.3.5.2.2.2 Drilling and Sampling. The drilling and sampling program for Task 6
has been designed primarily to meet the requirements of the ground water investigation,
although vadose zone sampling will also be conducted. The program has also been designed
to minimize exposure to field personnel and reduce the possibility of cross-contamination

A between water-bearing zones.

^ Drilling of wells will be done with cable-tool or other types of accepted drilling
an methods. The drilling method chosen will depend on well location, and radionuclide

potential. Flexibility is allowed depending on circumstances of the borehole. The work will
be conducted according to the protocols presented in EII 6.7, Groundwater Well and
Borehole Drilling (WHC 1988b). As described in EII 6.7, wells drilled through perched
water zones will use telescoped casing to protect the continuity of the underlying aquitard.

Geologic logs for each borehole will be constructed by a qualified geologist according
the procedures listed in EII 9.1, Geology and Lo ine (WHC 1988b). The logs will include
a description of borehole stratigraphy, observations of water occurrence, drilling rates, blow
counts, sampling intervals, and any other pertinent observations.

Soil samples will be collected from each borehole for physical and chemical analyses.
Each sample will be screened for radiation and volatile organics in the field. At locations
with more than one well proposed, samples will only be collected from the deepest borehole.

• Sampling intervals are discussed in the FSP (Attachment la). Additional soil samples may
be collected at the discretion of the site geologist. Sampling will be conducted in accordance
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with EII 5.2, Soil and Sediment Sampling (WHC 1988b). Whenever possible, drive samples
will be collected from undisturbed sediments ahead of the borehole. In some cases, the unit
may be too coarse to sample with any drive sampling method, and cuttings will have to be
collected from the sand bailer.

Samples will be temporarily designated according to the borehole number and the depth
from which they were collected. The depth used will be the nearest whole number to the
center of the sampled interval. For example, a sample collected at a depth of 170 ft (52 m)
from a perched water borehole at location EW-14 would be labeled EW-14P-170. Permanent
sample numbers will be assigned in accordance to the HEIS.

All soil samples obtained during the drilling will be screened in the field for alpha, beta
-- and gamma radiation, and volatile organic compounds. Up to 20 percent of soil samples

collected will be sent for chemical and radionuclide analyses. Samples will be chosen based
on methods stated in the FSP (Section 2.6.4.3).

5.3.5.2.2.3 Borehole Geophysics. Borehole geophysics will be run on each of the -
^ boreholes before the monitor wells are installed. Borehole geophysics are also to be run on

previously existing boreholes as part of the nonintrusive field activities (Section 5.3.1.2.2).
If telescoping casing is to be used, geophysics will be run on each single-cased section before
the next, smaller diameter casing is added to the hole. In addition, geophysics should be run
on any pre-existing ungrouted vadose zone wells that are identified. Wells will be logged in

,.1 accordance with EII 11.1, S'ieophysical Logging , (WHC 1988b).

-» High resolution, spectral gamma logs will be run on all boreholes in order to provide
_ an assay of any contamination encountered and for an assay of naturally occurring potassium,

uranium, and thorium. This logging method can be used to provide in situ spectral/chemical
^ analyses for each borehole. Gamma-gamma and neutron-epithermal-neutron logs should also

be run on each borehole because they can give valuable information on stratigraphy and
water content adjacent to the well casing. The technology for these two techniques is not yet
fully developed, however, and may not be available in time for the first phase of field work.

5.3.5.2.2.4 Well Completion. Wells will be installed after the boreholes have been
advanced to the proper depth. The design and specification of these wells will be according
to the information presented in Generic Specifications - Groundwater Monitoring Wells
(Swanson 1990). In general, the wells will be constructed of 4 in. (0.1 m) inner diameter
(ID) 304 stainless steel, flush threaded casing and wire wrapped well screen. The screen slot
and pack sand size will be determined from the results of on-site sieve analyses. The wells
will be installed according to procedures outlined in EII 6.8, Well Completion (WHC
1988b).

r 1
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5.3.5.2.2.5 Well Development. A limited amount of well development will be
conducted during well installation in order to settle the sand pack. The majority of well
development will be conducted at least 24 hours after the well has been completed. The
purpose of this second stage of development will be to remove fine material from the well,
sand pack, and adjacent formation. Well development will be conducted according to EII
10.4, Well Development Activities (WHC 1988b). The perched water wells may not be fully
developed if insufficient water is available above the perching aquitard.

5.3.5.2.3 Water Level Measurements. Water level measurements will be taken
monthly and before each well is purged and sampled. These data will be used to evaluate
seasonal water level fluctuations and to establish horizontal and vertical ground water
gradients. These data will also be used to determine the amount of water that needs to be

t`! purged from each well before it is sampled. Water level elevations will be measured to the

C^
nearest 0.01 ft (0.003 m). All measurements will be conducted according to EII 10.2,
Measurements of Groundwater Levels (WHC 1988b).

5.3.5.2.4 Aquifer Testing. Aquifer tests will be conducted on selected pre-existing
and all newly installed monitoring wells in the 200-UP-2 Operable Unit. The purpose of
conducting these tests is to obtain information relating to the hydraulic properties of the
formations in which the wells are completed. Data collected during these tests will be used
to calculate hydraulic conductivity, transmissivity and storativity values for the formations in
question, specifically the middle and basal units of the Ringold. The values will in turn be
used to refine contaminant migration pathways and rates in the aquifers.

,-- Aquifer tests will include single well slug tests and pumping tests. For a single well
p slug test the water in the well bore is displaced by the introduction of a sealed rod and

measurement of the resulting change and equilibration of the water level is made. For a
pumping test, water is pumped from a well and measurements are taken of the rate of
withdrawal, amount of water evacuated, and water level in wells in the vicinity of the well
being pumped. Considering the coarse, highly permeable nature of the aquifers in question,
the more accurate and; therefore, the preferable method would be the pumping test. The
limiting factor restricting use of pumping tests at the operable unit is disposing of the water
drawn from the well during the test. Implementation of pumping tests is contingent upon the
cost effectiveness of water disposal.

Aquifer tests will be performed on all newly installed wells and on pre-existing wells
that are determined to be suitable through the well evaluation task. If the evaluation
indicates that useful data may be obtained from a given well, appropriate aquifer testing will
be initiated. Wells completed in perched aquifers will be subjected to slug testing only. All
other wells will be slug tested and, if feasible, a number of wells will be chosen for pumping
tests based on location and position in the aquifer. Aquifer tests will be conducted according

• to the protocols listed in EII 10.1, Aquifer Testine (WHC 1988b).
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5.3.5.2.5 Ground Water Sampling. Water samples collected from perched water
zones and from the unconfined and confined aquifers in the Ringold Formation will be
analyzed for an extensive list of potential contaminants. These analytical results will be used
to define the distribution of contaminants in the vadose zone and in the underlying aquifers.
These data will also be used to estimate contaminant migration pathways and rates through
the vadose zone and aquifers. Water samples collected upgradient from the site will be used
to estimate the quality of water that is migrating to the site; conversely, water samples
collected downgradient from suspected contaminant sources will help identify the contribution
of contamination from the operable unit sources to the ground water.

A total of four sampling rounds will be conducted quarterly as part of the Phase I RI.
Water samples will be collected from each of the newly installed wells and from any pre-
existing wells on the site that are considered appropriate. In addition, appropriate pre-

^ existing wells that are identified near the western operable unit boundary will also be
sampled. These western wells are immediately upgradient from the site and will be used to
monitor the quality of water migrating onto the 200-UP-2 Operable Unit.

Sampling will be conducted according to the protocols listed in Groundwater Sampling,
EII 5.8 (WHC 1988b). Temperature, pH, turbidity, and electrical conductivity will be
monitored during the purging of each well. Wells will be purged until a minimum of three
well and sand pack volumes have been removed or until all parameters have stabilized.
Purged ground water will be collected and properly disposed of depending upon its quality.

•? Samples for inorganic and radionuclide analyses will be filtered through a 0.45 micron filter
before being bottled and preserved. Both filtered and unfiltered inorganic samples will be °
collected. Samples will be labeled with the well designation and the date of collection.

w 5.3.5.3 Laboratory Analysis (Subtask 6c). Laboratory analyses will be performed on both
soil and ground water samples. The analyses of the soil samples will include determination
of the physical and chemical properties of the material, while ground water samples will be
analyzed for chemical characteristics. Chemical analyses assignments for both soil and
ground water samples have been chosen on a site-specific basis. Analytical methods are
summarized on Tables QAPP-1 and QAPP-2 (Attachment lb) and are present in the FSP
(Section 2.2).

Physical analyses will be performed on selected soil samples that are not contaminated
based on field screening. Each sample will undergo sieve and hydrometer analysis in order
to estimate its grain-size distribution. In addition, each sample will be analyzed with a
carbon dioxide gasometer in order to estimate its calcium carbonate content. Core samples
that are relatively undisturbed will undergo permeameter analysis in order to estimate their
saturated hydraulic conductivities.

11
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5.3.5.4 Data Evaluation (Subtask 6d). Data collected during the Phase I RI will be
evaluated to define hydrogeologic conditions at the site that could influence contaminant
distribution. Since this is the ground water operable unit for the 200-UP-2 Operable Unit,
particular emphasis will be placed on assessments of the hydrologic properties of the aquifer
and ground water quality. The evaluations of data from the source, geologic, vadose, and
surface water and sediment investigations will be reviewed concurrently to provide
information on the interaction of these systems. The ground water investigation results will
be used to conduct a baseline risk assessment, to assess contaminant-specific ARARs, and to
evaluate remedial alternatives in a FS. A second phase (Phase II RI) may include tasks that
provide more specific data to support a FS or risk assessment.

5.3.5.4.1 Water Quality. In order to assess ground water quality, ground water
contaminant distribution maps will be constructed for all appropriate parameters as indicated
by results of quarterly sampling. These maps will be constructed for each quarter of data

^ and will integrate hydrologic data (i.e., ground water flow direction, location of permeable
channels) to define contaminant distribution. Additionally, contaminant distribution plots
should also be made for deeper wells so that potential zone interactions can be assessed.
Comparison of soil contaminant maps with ground water maps will be done to determine
potential sources of contamination. However, the primary ongoing source of current ground
water contamination may be the aquifer material itself; therefore, a comparison of chemical
analyses of sediments within the aquifers with that of associated ground water will be
conducted.

Comparison of historic ground water quality data with present water quality will be
A done using statistical and qualitative methods to determine any contaminant occurrence or

concentration trends that are present.

5.3.5.4.2 Hydrogeology. Physical properties of the ground water flow systems will
be evaluated to estimate the volume, rate, velocity and direction of ground water flow in
each aquifer. Values of hydraulic conductivity estimated from the aquifer tests and from
other nearby wells will be used for Phase I calculations of ground water flow rate, ground
water/surface water level measurements, and velocity. Water level elevation data will be
used to prepare potentiometric surface maps for the unconfined aquifer. Water level maps
will not be prepared for deeper aquifers, although comparison of hydrologic head values
between deeper aquifers and the unconfined aquifer will provide information about the
vertical hydraulic gradient. Potentiometric data will be assessed monthly, and potentiometric
surface maps will be constructed monthly and in coordination with ground water contaminant
plume maps. Hydrographs of each well will also be prepared.

5.3.5.4.3 Modeling. Analytical and numerical modeling may be used at the 200-UP-2
Operable Unit to assist in the evaluation of risk or in assessing the potential impact of
corrective measure alternatives. Modeling will be performed only at the end of the Phase I
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investigation so sufficient data will be available for model calibration. Integration of on-
going modeling efforts for this area conducted under other programs by the Westinghouse
Hanford Geosciences Group will be integrated with Phase I assessments, and may minimize
the need for modeling during Phase I.

5.3.6 Air Investigations (Task 7)

The scope of this task is to evaluate field worker safety when exposed to potentially
contaminated soils during the Phase I RI and to establish background concentrations of
airborne contaminants. The investigation will include the following subtasks:

• Subtask 7a - Data compilation (Section 5.3.6.1)

• Subtask 7b - Field activities (Section 5.3.6.2)

• Subtask 7c - Laboratory analysis (Section 5.3.6.3)

• Subtask 7d - Data evaluation (Section 5.3.6.4).

All activities outlined in the subtask will contribute to evaluating field worker safety
during RI activities and to establishing background concentrations.

5.3.6.1 Data compilation (Subtask 7a). The air investigation will include obtaining the
compilations of meteorological data from other data sources and performing additional data
compilation as necessary for the 200-UP-2 Operable Unit.

5.3.6.2 Field Activities (Subtask 7b). The proposed RI/FS field sampling activities include
actions that will potentially expose waste and contaminated soil to the atmosphere.
Appropriate measures such as dust suppression will be used to ensure minimal exposure of
field personnel to airborne contamination. Air sampling will be performed at work sites
where invasive investigations occur. This sampling will monitor worker exposure and will
involve personnel and equipment as described in the HSP (Attachment 2).

Windborne dust in the operable unit may pose a potential human health risk. This will
be monitored by high-volume air samplers. These air sampling devices will be strategically
placed in upwind and downwind locations at the 200-UP-2 Operable Unit according to 200
West specific wind rose information as shown in Figure 70. This sampling program will
provide further site wide information to establish background concentrations of airborne
contaminants for the baseline risk assessment.

.
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R'- Proposed Upwind Sampling Area

1000 2000 feet Proposed Downwind Sampling Area

0 Figure 70. Proposed Locations for High-Volume Air Sampling
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5.3.6.3 Laboratory Analysis (Subtask 7c). The high-volume air sample filters will be
analyzed for90Co, "'Sr, 2"Cs,241Pu, 238Pu, U, gross beta, and gross alpha. These samples
may reflect natural radioactivity and world-wide fallout from past nuclear weapons testing.

5.3.6.4 Data Evaluation (Subtask 7d). Data gathered during the air investigation will be
evaluated by health physics and industrial hygiene support personnel. They will determine if
RI activities have generated airborne radioactive materials and if additional air sampling is
necessary.

5.3.7 Ecological Investigation (Task 8)

This task is intended to characterize contaminant impacts on biota at the site. This
investigation will include the following subtasks:

• Subtask 8a - Data Compilation (Section 5.3.7.1)

• Subtask 8b - Field Activities (Section 5.3.7.2)

" • Subtask 8c - Data Evaluation (Section 5.3.7.3)

All activities outlined in the subtasks will contribute to characterizing contaminant
impacts on biota in the operable unit.

5.3.7.1 Data Compilation (Subtask 8a). Pertinent ecological studies and reports were
compiled as part of the preparation of the work plan. Data specific to the 200-UP-2
Operable Unit and ecological data related to the entire Hanford Site will be compiled and
reviewed.

^
5.3.7.2 Field Activities (Subtask 8b). A site walkthrough and limited sampling by a
qualified biologist will be the field activities associated with the ecological investigation. For
the Phase I RI, this activity will identify resident and transient species on the operable unit
and define food web relationships.

5.3.7.3 Data Evaluation (Subtask 8c). Data derived from the field study and literature
compilation will be reviewed in order to define major biota contaminant exposure pathways.

5.3.8 Investigation Derived Waste

Investigation derived waste (IDW) generated as a result of the RI/FS activities will be
managed in accordance with EII 4.2, Interim Control of Unknown Suspected Hazardous and
Mixed Waste , or as agreed upon by the cognizant regulators (EPA, Ecology, DOE). If IDW
is managed in accordance with EII 4.2, the following exception to the procedure applies:
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Due to excessive turnaround times between sample submittal to the labs and receipt of
sample analyses, if the 90 day clock (waste generation to disposal) is determined by the
cognizant regulators to be appropriate for the RI/FS, the clock will not begin until generator
receipt of the sample analyses results utilized for waste designation purposes. Analyses for
the constituents of concern, Table FSP 2-1, will be sufficient for waste designation as well as
site characterization purposes.

5.4 SEISMIC REFLECTION SURVEY (TASK 9)

A seismic reflection survey (along five lines) will be run across the operable unit. The
seismic survey is not source-specific. The survey is designed to locate the caliche layer (an
important aquitard) and any zones of perched water above it. Both of these surfaces should

,,,I be good reflections that show up well on seismic logs. Location of the seismic reflection

C:^
survey lines, estimated linear feet, and general procedures are in Section 2.8 of the FSP.

5.5 PROCESS EFFLUENT PIPELINE INTEGRITY ASSESSMENT (TASK 10)

Process lines, sometimes referred to as transfer lines or process sewer lines, connect
the major process facilities with each other and with their waste handling facilities: Process
lines are not included in the 200-UP-2 Operable Unit but are to be investigated for potential
leaks because they pass through the unit. If other unplanned releases associated with the

• process lines become part of the WIDS, they may be included in the work plan.

The Process Effluent Pipeline Integrity test addresses lines at various locations and is
-- not discussed with regard to specific sites. Initially, the drawings of piping system

construction and installation systems will be reviewed. Particular attention will be given to
^ the possibility of isolating (by airtight valves) and pressurizing the system or sections of the
^ system to determine the possibility of leaks.

If the evaluation indicates that a distribution system or sections of a system can be
isolated and pressurized with existing valves or retrofitted valves, the distribution system will
be pressure-tested with air for determining the possibility of leaks. Systems or sections of a
system that indicate the potential for leaks (pressure reduction over time) will be pressure-
tested using an appropriate tracer gas. Based on the engineering evaluation of techniques for
determining potential leaks from underground piping systems that was performed for
200-BP-1 (Hayward 1990), it is recommended that helium tracer gas be used to detect pipe
Ieaks.

Hayward (1990) recommends the use of a portable helium detector to locate a leak in a
pipeline. The detector uses a sensor block that relies on changes in thermal conductivity.
Each gas has a unique thermal conductivity which is reported as it passes over the sensor.
To locate a leak, ambient air samples are collected by the sampler immediately above the
ground surface at 2 ft (0.6 m) intervals over the entire suspected length of the pipeline. If
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helium is detected over a certain portion of the pipeline, the leak can be located within 6 in.
(0.15 m) by collecting multiple samples in the area of concern. For further discussion of the
necessary procedures, refer to An Evaluation of Techniques for Determining Potential Leaks
from Underground Piping Systems in the 200-BP-1 Operable Unit (Hayward 1990). These
procedures will be developed for inclusion in the EII manual (WHC 1988b) prior to initiation
of sampling. Sampling points where helium gas is encountered will be noted as being
locations where effluent leakage could have occurred. These soil locations will be targeted
for further soil characterization.

5.6 GEODETIC SURVEYING (TASK 11)

Surveying applies to nearly all the tasks required to complete the operable unit
characterization. Surveys are to be completed by a licensed surveyor, registered in the state

_ of Washington. Surveyors will be accompanied, at least initially by the Field Team Leader
° (or designee) to familiarize the surveyors with specific locations. Vertical control will be

referenced to a U.S. Geological Survey datum obtained from a permanent bench mark.

Horizontal (x, y coordinates) locations of surface soil samples, surface water/sediment
samples, corners of geophysics and soil gas survey grids and end points of seismic survey
lines will be professionally surveyed. Horizontal and vertical locations (x, y, z coordinates)
will be professionally surveyed for all soil borings and wells after installation.

Monitoring wells will be surveyed after installation of a tamper-proof locking well cap
casing cover, set in concrete. The horizontal plane accuracy is ± 1 foot and is measured at
any point on the well casing cover. The vertical plane survey must be accurate to ± 0.01
foot. Three evaluations are to be measured, including the following:

r • top of inner well casing
• top of outer protective casing (uncapped)
• permanent survey mark attached to the outer protective well casing (brass cap at

surface).

The point at which the elevation is measured should be scribed so water level
measurements will be taken at the same location.

5.7 BASELINE RISK ASSESSMENT (TASK 12)

The baseline risk assessment is comprised of two subtasks: the human health risk
assessment (Subtask 12a) and the ecological risk assessment (Subtask 12b)

l.J
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5.7.1 Human Health Risk Assessment (Subtask 12a)

As defined by EPA (1990a), a human health baseline risk assessment is an analysis of
the potential adverse human health effects (cuirrent and future) caused by hazardous substance
releases from a site in the absence of any actions to control or mitigate those releases. The
baseline risk assessment builds directly upon and contributes to the site characterization, and
serves as a basis to develop, as necessary, recommendations for appropriate remedial
response alternatives. The baseline risk assessment also documents risks associated with the
"no-action" remedial alternative. A baseline risk assessment for a CERCLA site is developed
according to guidance set out in the EPA document Risk Assessment Guidance for Superfund,
Vol. 1: Human Health Evaluation, (Part A), Interim Final, EPA/540/1-89/002 (EPA 1990a).
Additional guidance relevant to development of a baseline risk assessment for the Hanford

C:) Site has been issued by EPA Region 10 (EPA 1990a).

" The human health baseline risk assessment will involve four steps:

1) Data Collection and Evaluation (Section 5.7.1.1)

2) Exposure Assessment (Section 5.7.1.2)

3) Subtask 9c - Toxicity Assessment (Section 5.7.1.3)

4) Subtask 9d - Risk Characterization (Section 5.7.1.4).

_ The appropriate level of effort for each of these steps will be based on site specific
factors which include:

a. • the number, identity, and spatial distribution of chemicals present

• the availability of monitoring data for various environmental media

• the number and complexity of exposure pathways (including complexity of release
sources and transport media)

• the need for environmental fate and transport modeling to supplement monitoring
data

• the availability of toxicity data and/or ARARs for chemicals present at the site.

5.7.1.1 Data Collection and Evaluation. The first step in the baseline risk assessment will
be to gather and evaluate data collected during the RI that will be used to quantify risks to
human health or the environment. All data to be used in the assessment will be evaluated to
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ensure that they meet data quality objectives set out in the QAPP. From the monitoring data
available for the site, a set of data will be developed for each environmental medium that
will be used to estimate exposure point concentrations.

A final selection of chemicals of potential concern will be made from the list of
potential chemicals of concern identified in this work plan (Table 15). Chemicals may be
deleted from the list if they are not detected in the initial round of sampling. Also,
chemicals may be added to the list if this is justified based on toxicity screening of the newly
collected data, as was discussed in Section 3.3.3.2.2. The screening procedure will take into
account the following factors:

• concentration and prevalence in environmental media

^ • historical association with site activities

• toxicity

• mobility, persistence, and bioaccumulation

• comparison with naturally occurring background levels

• potential for exposure via special exposure routes (e.g., volatilization from
water).

5.7.1.2 Exposure Assessment. The objective of the human health exposure assessment is
to estimate the magnitude, frequency, and duration of actual and/or potential exposures to
nearby populations. According to EPA guidelines, the baseline risk assessment must evaluate
both current exposures and potential future exposures.

A complete exposure pathway is necessary to link chemicals of potential concern
identified at a site with the potentially exposed populations (EPA 1990.). An exposure
pathway is considered complete if there is (1) a source and a mechanism of chemical release;
(2) a mechanism by which chemicals can be transported from the source to the receptor; (3)
an exposure point where contact can occur; and (4) anexposure route (e.g., ingestion) by
which contact can occur. If these four conditions are not met, the pathway is considered
incomplete and will not be considered in the baseline risk assessment.

The first step in the exposure assessment will be to verify the exposure pathways
identified in the site model. The assessment will identify pathways that are complete or
could potentially be complete under current site conditions, and those pathways that are
likely to be complete in the future based on data collected during the RI. Future exposure
pathways will depend on assumptions as to the degree of public access to the site and the
land uses of the site following site closure.
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Sources and mechanisms of chemical release are identified from data gathered from the

preliminary assessment/site inspection for the site (DOE-RL 1988), from data gathered
during the RI as described in this work plan, from environmental monitoring conducted by
Westinghouse Hanford, and other data sources available for the 200-UP-2 Operable Unit.
Release sources that will be evaluated include those identified in the Site Model for the
200-UP-2 Operable Unit, as well as others that may be identified as a result of site
characterization activities undertaken during the RI. Mechanisms of chemical release that
will be considered include, but are not limited to:

• volatilization

• leaching
^

• direct radiation

--- • fugitive dust emissions.

"-" Transport mechanisms that could potentially lead to exposure of the public to
site-related contaminants will be identified based on the physical/chemical properties of the
chemicals of potential concern, their distribution in environmental media, and the
environmental characteristics of the site. Transport mechanisms that will be evaluated will
include, but will not be limited to:

direct contact with contaminated media

^ • infiltration and ground water migration

CN • surface water transport

• sedimentation/resuspension

• airborne transport

• deposition

• biological uptake and migration of biota.

Potential exposure points and exposure routes will be identified by characterizing
human receptors that could potentially be exposed to site-related contaminants under current
site conditions and under reasonable future conditions of site usage. Numbers, locations, and
demographic characteristics of potentially exposed human populations will be determined.

• Subgroups of the population that could be at greater risk than the general public will be
identified. In addition to current exposure points, plausible future exposure points will be
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identified based on reasonable assumptions as to future institutional controls, public access to
the site, and related factors.

The above information will be combined to identify all exposure pathways that could
potentially be complete under current or plausible future site conditions. Pathways that do not
meet one or more of the requisite conditions for a complete exposure pathway will not be
evaluated further in the risk assessment.

For each complete current or future exposure pathway, an average exposure scenario
and reasonable maximum exposure (RME) scenario will be developed. An average exposure
scenario is based on the average exposure point concentration in the appropriate
environmental medium and the average rate, duration and frequency of exposure. The RME

t"> scenario generally is based on the 95th percentile confidence limit of the mean exposure
point concentration and RME exposure factors recommended by EPA Region 10, if
available. In addition to the average and RME cases, the maximally exposed individual
(MEI) will be identified for each exposure pathway.

Exposure point concentrations for each of the chemicals of potential concern will be
estimated at each of the identified exposure point locations. Concentrations will be estimated
either from direct measurement or by transport modeling for those pathways where the
exposure point is located distant from the source. Estimates of future exposure point
concentrations will take into account changes in concentrations with time due to radioactive
and/or biological decay, migration and dispersion in the environment, and intermedia
transport (e.g., volatilization to air) over the period of exposure.

^ Environmental concentrations will be combined with estimated exposure rates, duration
and frequency of exposure to estimate intakes and doses. For radionuclide exposures,
exposures will be expressed as annual estimated intakes (for ingestion or inhalation) and as
committed effective dose equivalents (in Sv). For nonradioactive hazardous chemicals,
exposures will be expressed as the chronic daily intake (CDI) of each contaminant over the
period of exposure in mg/kg body weight per day.

5.7.1.3 Toxicity Assessment. In the toxicity assessment, adverse health effects associated
with exposure to chemical and radiation exposures are characterized, health-based criteria are
identified for the chemicals of potential concern, and uncertainties relating to the toxicity
assessment (e.g., weight of evidence for carcinogenicity classification) are discussed.

Toxicity and risk assessments vary for different chemicals depending upon whether
noncarcinogenic or carcinogenic responses (i.e., endpoints) are used to assess potential risks.
These criteria, in turn, are based on the endpoint observed from laboratory or
epidemiological studies. Some chemicals may cause both non-carcinogenic and carcinogenic
effects, although in most cases the EPA has published toxicity criteria for only the most •
sensitive type of toxic effect supporting the most restrictive toxicological criteria. Human
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toxicity criteria for hazardous chemicals will be identified using the following priority of
sources:

1) Verified cancer slope factors and Reference Doses (RfDs) from the EPA
Integrated Risk Information System (IRIS, EPA 1991)

2) EPA Health Effects Assessment Summary Tables (HEAST, EPA 1990b)

3) EPA Health Effects Assessments, Drinking Water Criteria documents and other
EPA sources.

For chemicals of potential concern for which no toxicity criterion has been developed
-7 by EPA, potential risks associated with that chemical will be discussed qualitatively in the

baseline risk assessment.

5.7.1.4 Risk Characterization. The final step in the baseline risk assessment involves
characterizing the risk to human receptors from exposure to contaminants from the 200-UP-2
Operable Unit. Outputs of the exposure and toxicity assessments are combined to obtain a
quantitative estimate of baseline risk.

For chemical carcinogens (other than radionuclides), baseline risk is estimated as the
° increase in the probability of contracting some form of cancer over a lifetime due to

exposure to the contaminant. These excess lifetime cancer risks are obtained by multiplying
the CDI of the contaminant under consideration by its cancer slope factor. If more than one
potentially carcinogenic chemical is present, the total potential risk is estimated by summing
the potential risks for the individual chemicals, as suggested in EPA's guidance document for
risk assessment of chemical mixtures (EPA 1986b). Regulatory guidelines of acceptable

t;, upperbound cancer risks to protect the health of the public, including sensitive individuals,
normally range from approximately 10-6 to 10$, or a probability of 1 in 1,000,000 to 1 in
10,000 of developing cancer due to lifetime exposure to a carcinogen (EPA 1988b).

Potential risks are assessed for non-carcinogens by calculating the ratio of the CDI to
the RFD (CDI:RfD). In general, if this ratio is less than one (i.e., if the average daily intake
is below the designated EPA health criterion), the contaminant is considered unlikely to be
associated with any significant health risks. It is, therefore, projected to be less likely to be
of regulatory concern than a chemical with a CDI:RfD ratio greater than one. Toxic effects
of noncarcinogenic chemicals are initially assumed to be additive, in accordance with EPA
guidance on health risk assessment of complex mixtures (EPA 1986b). For each scenario, the
CDI:RfD ratios for each individual chemical are summed to produce a Hazard Index (HI) for
total toxic risks. If the HI is less than one, the combined intake of chemicals by the exposure
route under consideration is unlikely to pose a health risk. If the HI exceeds one, the
chemicals are subdivided according to their toxicological effects (critical endpoints), and the
risk for each endpoint is considered separately (EPA 1990).
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Risks associated with potential exposure to radionuclides will be evaluated by
comparing estimated committed effective dose equivalents to available radiation protection
criteria for the appropriate exposure route, and to standards for protection of public health
for multipathway exposures. In order to allow comparison with carcinogenic risks from
nonradioactive chemicals, health risks from radionuclides will also be evaluated by
combining the estimated doses for a given exposure route (ingestion, inhalation, air
immersion or ground-surface radiation) with appropriate cancer slope factors for individual
radionuclides.

Multipathway risks will be evaluated by summing the total cancer risks and HI for all
exposure pathways that a given population could reasonably be exposed to simultaneously.
The product of the multipathway risk analysis will be an average and RME total cancer risk
and HI for each exposed population group and an estimate of the risk to the MEI.

Uncertainties associated with each component of the risk assessment will be discussed
and the degree of error or bias introduced by each step in the assessment will be evaluated.

5.7.2 Ecological Risk Assessment (Subtask 12b)

The objective of this assessment will be to use existing information on the extent and
toxicological characteristics of chemicals and radioactive wastes of concern at the operable
unit to identify potential impacts to flora and fauna. Exposure point concentrations of
chemicals and radioactive wastes of concern will be used to qualitatively and quantitatively,
where possible, assess impacts to terrestrial and avian target species.

^ 5.7.2.1 Field Activities. For the ecological risk assessment, a field survey of the site will
be conducted to characterize existing flora and fauna. Field conditions of the vegetation and

0` animal activities such as rodent burrowing will be noted. Samples of vegetation and small
mammals or mammalian fecal material will be collected from areas of the site where
significant surface or near-surface radioactivity is present.

5.7.2.2 Laboratory Analyses and Data Summary. Analysis of all environmental material
will be conducted in accordance with recommended EPA protocol for constituents of
potential concern to the ecological community. Ecological sample data will be summarized
and validated using appropriate quality control criteria.

5.7.2.3 Ecological Site Description. Characteristics of the site will be summarized
including size, physical features, vegetative communities and habitat, and populations
potentially exposed to chemicals of concern including invertebrates, small rodents, and avian
species. The resident flora and fauna will be identified according to frequency of site use
(resident, breeding, frequent, rare) and endangered or threatened status. This section also

•
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^
describes any readily observable effects such as stressed or dead vegetation identified during
field investigations.

5.7.2.4 Chemicals and Radioactive Wastes of Concern and Ecological Toxicity
Assessment. This section will use toxicity screening to identify the chemicals and
radioactive wastes of concern from an ecological perspective. Although most of the
chemicals of concern will be the same as those identified in relative toxicity to other
mammals, plants and invertebrates. Parameters affecting the toxicity to biota will be
addressed including the potential for concentration in the food web. Additional toxicity
indices and toxicity profiles will be developed to supplement those developed in the human
health risk assessment as needed.

.ry 5.7.2.5 Exposure Characterization. The potential exposure pathways (predominantly soil,
vegetation, and air) will be identified including environmental fate and transport mechanisms.

" A food web diagram will be developed for a conceptual exposure model identifying
primary/secondary source and release mechanisms, transport pathways, and major/minor
routes. Chemical and radioactive waste concentrations along exposure pathways will be
summarized identifying source and average/maximum exposure point concentrations.

5.7.2.6 Risk Characterization. Exposure point intake of key receptor populations will be
evaluated relative to lowest observed effects levels (LOAELs) and other available toxicity
criteria for each exposure pathway identified in the previous task. The magnitude,
probability and temporal nature of the risk to receptor populations or habitats will be
assessed.

5.7.2.7 Limitations. The uncertainty and degree of confidence in the process of assessing
-' ecological effects will be addressed including data variance, model assumptions, range of
^. applicability, and sources of error.

5.8 PHASE I RI REPORT (Task 13)

A report will be prepared at the end of the Phase I RI (after receipt of all analytical
data and validation reports). This report will consist of a preliminary summary
characterization of the 200-U-2 Operable Unit.

Information pertinent to the conceptual model will be refined as necessary, and
reported sources of contamination will be more definitively identified. The nature and
general extent of contamination within the sources, soil, air, surface water and sediment,
perched water, ground water, and biota will be described. Additional data needs will be
identified and described. A list of contaminant- and location-specific ARARs will be
included and the risks associated with contaminant releases will be presented.

^
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The Phase I RI report is a "secondary" document (Tri-Party Agreement, Ecology et al.

1990). The report will be prepared mainly for interim internal review. The EPA and
Ecology maintain the option to comment on the Phase I report. Corrections and
modifications resulting from comments will be incorporated as appropriate.

.,>

cy,

^
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6.0 REMEDIAL ALTERNATIVES DEVELOPMENT AND SCREENING

The objective of the FS is to develop a range of potential remedial action alternatives
that are protective of human health and the environment based on information from the
preliminary remedial alternatives developed before the RI activities (Section 3.4), data
gathered during the RI, and the results of the baseline risk assessment. The alternatives
developed during Phase I of the FS based on this information (i.e., contaminant type and
geologic characteristics) will then be evaluated or screened against three criteria in Phase II:
effectiveness, implementability, and cost. Those alternatives rating highest after screening
will be carried over to Phase III of the FS, remedial alternatives analysis. Phase I and Phase
II of the FS and report requirements are discussed in the following sections:

CI, • Alternatives Development (Section 6. 1)

° • Alternatives Screening (Section 6.2)

FS Phase I/II Report: Remedial Alternatives Development (Section 6.3).

6.1 ALTERNATIVES DEVELOPMENT - FEASIBILITY STUDY PHASE I

Section 3.4 presents a general identification of remedial action objectives, general
response actions, remedial technologies, and a preliminary list of remedial alternatives for
the 200-UP-2 Operable Unit. These response actions, technologies, and alternatives are
considered preliminary and will be modified, as appropriate, based on the evaluation of RI

_.^ data and risk assessment. This section discusses how these preliminary identified remedial
measures will be refined following EPA guidance (EPA 1988a). The development of final
remedial action alternatives will be accomplished in the following steps:

tfi
• development of Remedial Action Objectives

• development of final general response actions

• final identification of potential remediation technologies

• evaluation of process options

• assembly of remedial action alternatives

• action-specific ARAR identification.

Each step is summarized below. Additional details can be found in EPA's interim final
RI/FS guidance document (EPA 1988a).

.
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6.1.1 Development of Remedial Action Objectives

The RAOs will be developed that discuss environmental medium-specific or source-
specific goals for protecting human health and the environment. The environmental media of
concern are soil, air, ground water, surface water, sediments and biota. Contaminants of
concern, exposure routes, receptors, and acceptable contaminant levels or ranges of levels for
each exposure route will be specified for each medium. Acceptable contaminant levels will
be based on identified chemical-specific ARARs, advisory or "to-be-considered" criteria or
risk assessment calculations.

The RAOs, general response actions, and the technologies to be developed and
screened in this series of tasks are expected to focus on limiting or halting releases or

^ contamination to the ground water. However, the scope of the RI/FS is broad enough to
provide data to entirely reevaluate this proposed emphasis, and to determine if such

- corrective action is actually necessary.

6.1.2 Development of General Response Actions =

Final general response actions, which are broad classifications of actions or
combinations of actions that will satisfy the remedial action objectives, will be developed on
a medium-specific basis. Examples of general response actions are no action, institutional

• controls, disposal, extraction, excavation, containment, and treatment. The important sites
and waste characteristics will be defined for the 200-UP-2 Operable Unit as part of this task.
These characteristics will include the radiological, chemical and physical conditions to which

,., general response actions might be applied.

6.1.3 Identification of Potential Remediation Technologies
0%

A final list of potential remedial technologies will be developed for each identified
general response action. A preliminary list of some applicable technologies is presented in
Table 17. The technologies to be considered will address the key sites and waste
characteristics identified in the RI. Process options, which are the different processes within
a technology type, will be identified for each technology.

The identified technologies and process options may not all be suitable for use at the
200-UP-2 Operable Unit. First, the identified options are evaluated for technical
implementation. This is determined by comparing the capabilities of each process option to
the physical and chemical characteristics of the operable unit. Sometimes, an entire
technology may be eliminated because its process options are not technically implementable.
The rationale for screening each remediation technology will be documented.

^
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6.1.4 Evaluation of Process Options

Once identified options are evaluated for technical implementation, the second step
involves a closer evaluation of the process options associated with each remaining
technology. Process options will be evaluated on the basis of effectiveness,
implementability, and cost.

The effectiveness evaluation will focus on:

the potential effectiveness of the process options in handling the estimated areas
or volumes of the contaminated medium and attaining the corrective action
objectives for that medium

C)
^ e • the degree that human health and the environment will be put in jeopardy during

construction and implementation required by the process option

T • how proven and reliable the process option is with respect to the contaminants
and conditions at the 200-UP-2 Operable Unit.

Both technical and institutional implementability are considered in evaluating process
options. Technical implementability will eliminate those options that are clearly ineffective
or unworkable at the 200-UP-2 Operable Unit. Institutional considerations include the ability
to obtain necessary permits for any offsite actions, the ability to meet substantive
requirements of relevant permits for onsite actions, the availability and capacity of

-- appropriate treatment, storage, and disposal services, and the availability of essential
^ equipment and skilled labor.

Cl^ Cost will be an evaluation criterion. Relative order of magnitude capital, operations
and maintenance costs, as opposed to detailed estimates, will be determined based on
engineering judgement. Processes within the same technology type will be compared with
respect to cost.

Innovative technologies may be applicable at the 200-UP-2 Operable Unit. Should an
innovative technology exhibit fewer environmental impacts, better treatment, or lower costs
over a conventional technology, it could progress through the screening process.

Applicable technologies with one or more feasible process options will be used in
developing remedial action alternatives. Multiple process options based on one technology
may be chosen if they are significantly different and the result of one would not adequately
represent the other. If possible though, one representative process from each technology is
selected to simplify the subsequent development and evaluation of alternatives without
limiting flexibility during remedial design. Process options that are not selected for
development, generally, will not be considered later in the FS. However, they may be
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reinvestigated during remedial design if the associated technology is selected for
implementation at the 200-UP-2 Operable Unit.

6.1.5 Assembly of Remedial Action Alternatives

Preliminary alternatives will be re-evaluated and developed for each contaminated
environmental medium of concern based on the results of the RI and the baseline risk
assessment. This will involve assembling medium-specific process options, remedial
technologies, and general response actions. Alternatives for the environmental media of
concern for 200-UP-2 listed in Section 6.2.1 can be approached using two methods:
(1) develop alternatives for the entire operable unit or (2) screen medium-specific alternatives
first to reduce the alternatives for the entire operable unit. Both methods are consistent with

^ EPA's interim final RI/FS guidance (EPA 1988a). The chosen method will be discussed
C, with Ecology and EPA before undertaking this task.

° Several general options for alternatives will be considered for the operable unit:

a no-action alternative

treatment alternatives ranging from treating wastes prior to onsite storage to
eliminating the need for long-term management

;.g • management alternatives for waste containment and storage.

Section 121(b)(1) of CERCLA has a statutory preference for permanent treatment and
significant waste volume reduction; therefore, the selection of remedial action alternatives
that involve treatment and reduction of the contamination is more acceptable than the
selection of waste removal and offsite disposal alternatives.

6.1.6 Identification of Applicable or Relevant and Appropriate Requirements

The ARARs (identified in Section 3.2.2) will be reexamined after the remedial
technologies alternatives have been examined to eliminate options that are not desirable or
feasible. Special consideration will be given to the regulations that may influence the
treatment (or exemption from treatment) of water containing tritium because of the lack of
treatment options.

6.2 REMEDIAL ACTION ALTERNATIVES SCREENING - FEASIBILITY STUDY
PHASE II

Screening follows the development of alternatives and precedes analysis. The objective
of screening the alternatives is to reduce the list of potential remedial action alternatives to a
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manageable level. The potential remedial action alternatives will be evaluated in greater
detail, based on effectiveness, implementability, and cost.

The major steps to be performed during the screening process are as follows:

Remedial action objectives are refined.

Remedial action alternatives are refined.

The refined alternatives are evaluated on a general basis to determine their
effectiveness, implementability, and cost.

;^4 The refined alternatives that best obtain the remedial action objectives are then retained for
detailed analysis in Phase III of the FS.

-s The following is a summary of the Phase II FS process. Further details can be found
in the draft RI/FS guidance (EPA 1988a).

6.2.1 Refinement of Remedial Action Objectives

The RAOs developed in Phase I of the FS for each environmental medium of interest
will be refined based on the information gathered during the RI to better fit the project site
and to allow for innovative technologies. Exposures may occur through multiple pathways
and may involve interactions between environmental media. Evaluation of media interactions

^ will determine if ongoing releases significantly affect contaminant levels in other media, such
^ as soil to ground water. Media may be identified that do not pose a significant risk to human

health and the environment.
^

6.2.2 Refinement of Remedial Action Alternatives

The remedial action alternatives developed in Phase I of the FS will be further refined
to identify.details of process options, process sizing requirements, time frames, and the
ability to obtain the remedial action objectives. RI information will more accurately identify
the nature and extent of contamination so that suitable equipment, technologies, and process
options can be evaluated.

The specific types of information that will be developed under this task for the
technologies and process options used in each alternative will be as follows:

size and configuration of onsite removal and treatment systems

• • identification of contaminants that impose the most demanding treatment
requirements
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• size and configuration of containment structures

• time frame in which treatment, containment, or removal goals can be achieved

• treatment rates or flow rates associated with treatment processes

• special requirements for construction of treatment or containment structures,
staging construction materials, or excavation

• distances to disposal facilities

V7
• required permits and imposed limitations.

C,,, All information and assumptions used in generating this information will be thoroughly
documented.

_ 6.2.3 Screening Evaluation of Alternatives 7:

The refined remedial action alternatives will be screened with regard to the short- and
long-term aspects of effectiveness, implementability, and cost. An evaluation of innovative
alternatives will also be made and comparisons will be made among similar alternatives. The
most promising alternatives will be carried forward for further analysis, and then distinctions
across the entire range of alternatives will be made.

-° Alternatives will be retained that have the most favorable composite evaluation. The
_ selections, to the extent practicable, will preserve the range of appropriate alternatives

discussed in Section 6.2.5. Ten or fewer alternatives that address the entire operable unit are
expected to be retained. Additional alternatives may be needed if offsite disposal, as opposed
to operable unit-specific, alternatives are developed and preferred. Alternatives not selected
may be reconsidered if new information shows additional advantages.

6.2.3.1 Effectiveness Evaluation. Each alternative will be evaluated on the basis of its
ability to protect human health and the environment through reductions in toxicity, mobility,
or waste volume. Short-term protection tieeded during the construction and operation period,
and long-term protection needed after completion of the remedial action alternative, will be
evaluated. Sensitivity analyses will be prepared to evaluate probable performance.

Residual contaminant levels remaining after a reduction of waste toxicity, mobility, or
volume will be compared to contaminant-specific ARARs, pertinent to be considered values,
and levels established through risk assessment calculations.

•
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6.2.3.2 Implementability Evaluation. Implementability is a measure of both the technical
and institutional feasibility of accomplishing an operable unit remedial alternative. Technical
feasibility refers to the ability to construct, operate, meet action-specific ARARs, and
maintain and monitor the technologies or process options. Institutional feasibility refers to
the ability to obtain approvals from appropriate agencies and to procure required services,
equipment, and personnel.

Alternatives deemed not technically feasible will be dropped from consideration. Lack
of agency approval will be the only reason institutionally infeasible alternatives will not be
dropped. In the latter situation, the remedial alternative will be retained, if possible, with
the incorporation of appropriate coordination steps needed to lessen its negative aspects.

6.2.3.3 Cost Evaluation. Comparative cost estimates will be made. Cost estimates will be
C,, based on cost curves, generic unit costs, vendor information, conventional cost-estimating

guides, and prior similar estimates. Both capital and operating and maintenance costs will be
considered where appropriate. Present worth analyses will be used to evaluate expenditures
that occur over different time periods, so the costs for different remedial alternatives can be
compared on the basis of a single figure for each.

6.2.3.4 Evaluation of Innovative Alternatives. Innovative technologies will be considered
if they are fully developed but lack sufficient cost or performance data for routine use. It is
unlikely that alternatives that incorporate innovative technologies will be evaluated as
thoroughly as is done with available technologies. However, innovative technologies will
pass through the screening phase if they offer promise of significant advantages. The need

°- for treatability studies on retained innovative technologies will be determined in conjunction
with the evaluation of data needs.

6.2.4 Verification of Action-Specific Applicable or Relevant and Appropriate
Requirements

Identification of action-specific ARARs will be made easier by the new information
gathered on technologies and configurations during the screening process. The ARARs
previously identified will be refined by project staff with input from Ecology and EPA.
Regulatory agency participation will provide project focus and direction and expedite the FS
Phase I/II report.

In the process of refining remedial action alternatives, additional RI data needs may be
identified. An assessment will be made as to their value to the 200-UP-2 Operable Unit
conceptual model or alternative evaluation criteria. Any uncertain data needs will be
discussed in the detailed analysis of alternatives (Section 8.0) and may be evaluated in a
sensitivity analysis. Other data needs may require additional characterization or treatability

• studies.
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6.2.5 Evaluation of Data Needs

Additional site characterization data needs may develop during the screening phase, which
would necessitate additional field investigations or treatability studies. The work would then
focus on a more thorough explanation of the effects on operable unit conditions or the
performance of the remedial action technologies and process option of greatest interest. The
probable effectiveness of performance will be evaluated using sensitivity analysis. Data
quality objectives will be refined or developed, as needed for any additional investigations.

6.3 FEASIBILITY STUDY PHASE I/II REPORT: ALTERNATIVES
DEVELOPMENT AND SCREENING

t``1 6.3.1 Report Preparation

C'
The results of the initial development and screening of alternatives will be combined

with the interim FS Phase I/II report, and any significant comments will be contained in that
report. This information will help develop a document summarizing both the development
and screening of alternatives for the operable unit. The report will list the procedures for

' defining and evaluating the alternatives.

The Phase I/II FS report will document the results of the identification and
development of alternatives. Examples of the types of information to be included in the
report are:

^ • operable unit background summary with available project scoping information and
initial RI data, to include the nature and extent of contamination and contaminant

^ fate and transport
^

• confirmation of the operable unit environmental media of concern, including the
rationale for continued inclusion in the FS

• identification of the preliminary remedial action objectives for each environmental
medium of concern

• identification of the general response actions for each environmental medium of
concern

• identification of potential remediation technology types for each medium-specific
general response action category

• documentation of the assembly of general response actions, process options, and
technologies into a range of remedial actions .
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• identification of action-specific ARARs potentially pertinent to each alternative

• identification of any new data needs for additional RI work.

The following types of information pertinent to the screening phase will also be
included:

• refined remedial action goals associated with each alternative, including any
modifications made to ensure that multiple-pathway exposures and media
interactions are addressed

• definition of each alternative, including extent of remediation, area or volume of
contaminated media, energy and area/space requirements of major technologies,
process parameters, cleanup time frames, transportation distances, volume of

c 4 remediation-derived waste and special considerations

^ • screening evaluation summaries and comparisons between each alternative process

• documentation of the screening process for determination of technical
implementability of the technology

• identification of potential technological process options for each technology type
t retained after screening

• documentation of the process option evaluations and the selection of
^ representative process options for each technology type.

^ A re-evaluation of data needs for the additional RI work will be included in this report.
Details of the FS Phase I/II report will, in turn, be summarized in the final Phase III FS
report.

6.3.2 Report Review and Approval

The FS Phase I/II report will be subject to internal peer review before being forwarded
to regulatory agencies. As a primary document, the report will be reviewed and approved
(with all required modifications) by both EPA and Ecology.

0
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7.0 OPERABLE UNIT CHARACTERIZATION AND TREATABILITY
(PHASE II REMEDIAL INVESTIGATION)

As site information is collected during the Phase I RI and alternatives are being
developed and screened during the first and second phases of the FS, additional data needs
may be identified that are necessary to adequately evaluate alternatives during the detailed
analysis. These additional data needs will be evaluated in Phase II of the RI. This
evaluation may involve additional site characterization, and treatability studies to better
evaluate the performance of certain remedial action technologies. A supplemental work plan
to this RI/FS Work Plan will be prepared to cover the RI Phase II activities. This
supplemental plan will be in compliance with Section 7.3.6 of the Tri-Party Agreement
(Ecology et al. 1990).

4-0? Details of the Phase II RI depend solely on information gathered during the Phase I RI
c,,, and Phase I and II FS. The particulars of this task cannot be developed until the Phase I of

the RI and the Phase I and Phase II of the FS are completed, but the format will be
consistent with the Phase I RI.

C%
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8.0 REMEDIAL ALTERNATIVES ANALYSIS (PHASE III FEASIBILITY STUDY)

The detailed analysis of alternatives follows the development and screening of
alternatives and precedes the actual selection of a remedy. The results of the detailed
analysis provide the basis for identifying a preferred alternative and preparing the proposed
plan. The detailed analysis of alternatives consists of the following components:

Further definition of each alternative, if appropriate, with respect to the volumes
or areas of contaminated media to be addressed, the technologies to be used, and
any performance requirements associated with those technologies.

• An assessment and a summary of each alternative against the evaluation criteria
specified in EPA's interim final RI/FS guidance document (EPA 1988a).

cWa

r^ • A comparative analysis among the alternatives to assess the remedial action.

A brief summary of the detailed analysis process can be found in EPA's interim final
_ RI/FS guidance document (EPA 1988a).

8.1 DEFINITION OF REMEDIAL ACTION ALTERNATIVES (TASK 1)

The alternatives that remain after initial screening may need to be defined more
completely prior to the detailed analysis. During the detailed analysis, each alternative will

: be reviewed to determine whether additional definition is required to apply the evaluation
criteria consistently and to develop order-of-magnitude cost estimates (-30 to +50%).
Information developed to further define alternatives at this stage may include preliminary
design calculations, process flow diagrams, sizing of key process components, preliminary
layouts, and a discussion of limitations, assumptions, and uncertainties concerning each

^ alternative. Information collected from treatability investigations, if conducted, will also be
used to further define applicable alternatives.

8.2 DETAILED ANALYSIS OF ALTERNATIVES (TASK 2)

A detailed analysis will be conducted on the limited number of alternatives that
represent viable hazardous waste management approaches. The detailed analysis will consist
of an assessment of individual alternatives against the nine evaluation criteria discussed in the
subsections below. A comparative analysis will be performed and will focus upon the
relative performance of each alternative against the criteria. This will result in a summary of
the tradeoffs among alternatives.
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8.2.1 Overall Protection of Human Health and the Environment (Subtask 2a)

Alternatives will be assessed as to whether they can adequately protect human health
and the environment by eliminating, reducing, or controlling risks.

8.2.2 Compliance with Applicable or Relevant and Appropriate Requirements (Subtask
2b)

Alternatives will be assessed as to whether they attain ARARs of Federal and State
environmental and public health laws or provide grounds for invoking one of the waivers
under the proposed 40 CFR 300.430(f)(l)(ii)(c). Chemical-, location-, and action-specific
ARARs will be evaluated.

' 8.2.3 Long-Term Effectiveness Analysis (Subtask 2c)

f^+
Alternatives will be assessed for the long-term effectiveness and permanence they

afford, along with the degree of certainty that the alternative will prove successful. Factors
" will include:

• Magnitude of total residual risk remaining following implementation of a remedial
alternative.

• The type, degree, and adequacy of long-term management required. This
includes engineering controls, institutional controls, monitoring, and operation
and maintenance.

• Long-term reliability of controls including uncertainties associated with land

CrI
disposal of untreated hazardous waste and treatment residuals.

• The potential need for replacement of the remedy.

8.2.4 Analysis of Reduction in Waste Toxicity, Mobility, and Volume (Subtask 2d)

The degree to which alternatives employ treatment that reduces toxicity, mobility, or
volume will be assessed. Factors that will be considered include:

• Treatment processes the alternatives employ and materials they will treat.

• Amount of hazardous waste that will be destroyed or treated.

• Degree that toxicity, mobility, or volume will be expected to reduce.

•
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• • The degree to which the treatment is irreversible.

• Residuals that will remain following treatment.

• The degree to which treatment reduces inherent hazards posed by principal
threats at the site.

8.2.5 Short-Term Effectiveness Analysis (Subtask 2e)

Short-term effectiveness of alternatives will be assessed considering:

• Short-term risks that might be posed to the community during implementation.

G"t • Potential impacts on workers encountered during remedial action and the
effectiveness and reliability of protective measures.c•:

-- • Potential environmental impacts encountered during the remedial action and the
effectiveness and reliability of mitigative measures during implementation.

• The time until protection is achieved.

8.2.6 Implementability Analysis (Subtask 2f)

The ease or difficulty of implementing the alternatives will be assessed by considering:

^ • Degree of difficulty or uncertainty that is associated with construction and
^ operation of the technology.

CN • Expected operational reliability of the technologies the alternatives use and the
ability to undertake additional action if required.

• Ability and time required to obtain necessary approvals and permits from the
agencies.

• Available capacity and location that is needed for treatment, storage, and disposal
services.

• Availability of equipment and specialists that are needed.

• Provisions ensuring necessary additional resources.

• WHC/6-91/00497A
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Timing of the availability of prospective technologies that may be under ^
construction.

8.2.7 Cost Analysis (Subtask 2g)

Capital, operation and maintenance costs will be assessed. These will be accumulated
and compared by a net present value technique. The costs will be developed with an
accuracy of +50 percent to -30 percent. If sufficient cost information is not available,
bench-scale or pilot-scale treatability studies may be required. Accurate cost information will
be necessary for the selection of the preferred alternative.

8.2.8 Analysis of Community and State Acceptance (Subtask 2h)

^ State of Washington concerns will be assessed. The areas of concern are usually with
the proposed use of waivers for the selected alternative. Compliance of the solutions
proposed with the state's MTCA will be described.

s Community attitudes toward the alternatives will be assessed. A complete assessment
is not likely to be possible until comments have been received on the proposed action. One
of the functions of the CRP will be to involve the community in the process and keep them
informed throughout.

8.3 COMPARISON OF REMEDIAL ACTION ALTERNATIVES (TASK 3)

Once the alternatives have been individually assessed against the nine criteria provided
in the NCP, a comparative analysis will be conducted to evaluate each alternative in relation

_ to each evaluation criterion. The key tradeoffs or concerns among alternatives will generally
be based on the evaluations of short-term effectiveness; long-term effectiveness and
permanence; reduction of toxicity, mobility, and volume; implementability; and cost.
Overall protection and compliance with ARARs serve as a threshold determination in that
they either will or will not be met.

The comparative analysis will include a narrative discussion describing the strengths
and weaknesses of the alternatives relative to one another with respect to each criterion. The
potential advantages in cost or performance of innovative technologies and the degree of
uncertainty in their expected performance will also be discussed. The differences between all
of the alternatives will be summarized in matrix form to facilitate direct comparisons. The
information obtained by analyzing the alternatives individually against the nine criteria in
Section 8.2 will be the basis for the matrix.
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8.4 FEASIBILITY STUDY PHASE III REPORT (TASK 4)

8.4.1 Preparation (Task 4a)

The analysis of individual alternatives against the nine criteria will be presented as a
narrative discussion accompanied by the summary matrix of Section 8.3. The alternatives
discussion will include data on technology components, quantity of hazardous materials
handled, time required for implementation, process sizing, implementation requirements, and
assumptions. The key ARARs for each alternative will also be incorporated into those
discussions. The discussion will focus on how, and to what extent, the various factors within
each of the criteria are addressed. A summary matrix will highlight the assessment of each
alternative with respect to each of the criteria.

8.4.2 Review and Approval (Task 4b)

The final FS report is a primary document, specified in Section 9 of the Tri-Party
^ Agreement Action Plan. After Ecology and EPA review the FS report, it will be made

available for public review and comment. Public comments must be satisfactorily addressed
before the agencies give final approval to the modification.

8.5 PROPOSED PLAN (TASK 5)

Based on the results of the comparison of alternatives in the FS, the preferred remedial
alternative will be selected by Ecology in consultation with EPA. The preferred alternative
will be developed into a proposed plan to be completed in accordance with Section 117(a) of

^ CERCLA. The proposed plan and FS report will be made available for public review at the
r same time, after regulatory approval. The proposed plan will consist of a very brief

summary written for the public that discusses the nature and extent of contamination at the
200-UP-2 Operable Unit, the overall remediation process, the preferred alternative and its
advantages and disadvantages, and the other alternatives that are fully developed and
analyzed in the FS report. Public comment on the proposed plan will be included in the
Responsiveness Summary section of the ROD.
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9.0 PROJECT SCHEDULE

The anticipated task schedules for the Phase I RI and for the Phase I and II FS are
presented on Figures 9-1 and 9-2. The RI is expected to begin in Spring 1992. These
schedules should only be considered estimates and are based on numerous assumptions.
Many variables exist that could affect the final schedule including resource commitments,
availability of equipment and equipment down time, changes in field activities after a review
of the initial field results and federal, state and public dispute resolutions.
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1.0 INTRODUCTION

Pursuant to the CERCLA, the 200 Area has been divided into operable units for the
purpose of focusing and managing the needed environmental investigations; studies, and
actions. The 200-UP-2 Operable Unit is located within the southeastern portion of the 200-
West Area and has been designated for CERCLA action.

The 200-UP-2 Operable Unit RI addresses 24 waste management units and 17
unplanned releases as suspected contaminant sources. Major facilities within the 200-UP-2
Operable Unit boundary are U Plant (221-U Building), the uranium oxide plant (UO, Plant,
224-U Building), and the 222-U Laboratory.

Facilities that remain active are the 207-U Retention Basins, 216-U-14 Ditch, the
241-U-151, 241-U-152, and 241-UX-154 Diversion Boxes, the 241-UX-302 Catch Tank, the
2607-W-5 and 2607-W-7 Septic Tanks and Drainfields;and the 216-U-17 Crib. The UO3

^ Plant is on standby and will resume operations in mid-1991.
Vr
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2.0 PURPOSE AND OBJECTIVE

This SAP is an attachment to the 200-UP-2 Operable Unit RI/FS Work Plan and
presents details for Phase I RI at the 200-UP-2 Operable Unit. The purpose of this SAP is to
provide guidance during field investigation and the laboratory activities in which
environmental sampling, measurement, and analysis will be performed. Information on site
background, site conditions, waste inventories, physical environment, and previous or on-
going environmental monitoring results is presented in the 200-UP-2 Operable Unit RI/FS
Work Plan. The SAP is intended to be used in conjunction with the RI/FS Work Plan and
other project plans including the 200-UP-2 Operable Unit HSP, PMP, DMP, and CRP for
the Hanford Site. Radiation work permit(s), excavation permit, welding and cutting permit,
cultural resource review, and Washington Administrative Code 173-160 start cards
(Washington State Department of Ecology) will be used in conjunction with the work plan in
the performance of the Phase I RI.
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. 3.0 CONTENT

The SAP contains two parts: the FSP and the QAPP.

The FSP describes the activities to be performed during Phase I RI, defines sample
designation, and identifies sample analysis to be performed. The.QAPP establishes data
quality objectives, defines analytical methods and procedures and documentation
requirements, and provides established technical procedures to be used for field sampling and
measurement. The QAPP details all QA/QC procedures to be followed to ensure that usable
and defensible data are collected during Phase I RI. Table QAPP-2 of the QAPP provides a
listing of the WHC procedures that will be used during this investigation. The FSP and the
QAPP each conform to EPA guidance (EPA 1988) with respect to content and format.
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• 1.0 INTRODUCTION

This Field Sampling Plan (FSP) for the 200-UP-2 Operable Unit RI/FS is intended as a
guide during field investigations where environmental or field measurements will be
obtained. Information on site background, site conditions, waste-related history, waste
inventories, and physical environment is in the 200-UP-2 Operable Unit RI/FS Work Plan.
The Sampling and Analysis Plan, of which this FSP is the first of two parts, is intended to be
used in conjunction with the RI/FS Work Plan and other associated attachments.

The FSP describes the tasks and activities identified in the Phase I RI. The rationale
and justification for the Phase I RI tasks are provided in the work plan and rationale and
justification for specific methods, sampling locations, and analyses are in this FSP. The FSP
does not include tasks that may need to be included in a Phase II RI. These activities will be
identified and an addendum to the FSP prepared prior to implementation of Phase II RI
activities.

Section 2.0 of the FSP describes the Phase I RI tasks and specific activities. Included
in Section 2.0 are descriptions of waste management units and Unplanned Releases (sources)
and the activities to be performed at each source, sampling locations, methods and

^ procedures. Ground water investigation activities that are either source-specific (perched
zones) or for broader characterization of ground water are also described (Task 6). A
seismic survey (Task 9) planned for the operable unit, the geodetic survey (Task 10), and a
process effluent pipeline integrity assessment (Task 11) are also included in Section 2.0.
Specific sample handling procedures, QA/QC procedures, and specifics of analytical
methods, detection limits, and comparative criteria are in the QAPP.

All drilling, surveying and sampling equipment will be decontaminated between
-° sampling and sites according to EII 5.4, Field Decontamination of Drilling. Well
q Development and SamplirgqF. uinment , and EII 5.5, Decontamination of Eauipment for

RCRA/CERCLA Sampling (WHC 1988). Prior to beginning RI activities, background
r^ radiation levels for each site will be determined by field screening instruments. Procedures

for the field activities are described in the following sections.

Section 3.0 describes decontamination equipment, procedures, and requirements during
RI activities for both health and safety and sample quality.

.
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. 2.0 PHASE I REMEDIAL INVESTIGATION TASKS

This section describes tasks and specific activities to be performed during the Phase I
RI of the 200-UP-2 Operable Unit RI/FS. The purpose of conducting Phase I is to gather
data mainly for characterizing the site conditions, conducting the baseline risk assessment,
and evaluating remedial alternatives. The activities in the Phase I RI are designed to
determine the nature of contaminants, affected media, and general extent. The extent of
contamination may need to be more closely defined during a Phase II RI. Activities to be
included in a Phase II RI will be defined after evaluation of data gathered during Phase I.

The tasks outlined in this work plan for the Phase I RI are as follows:

Task 1 - Project Management
Task 2 - Source Characterization
Task 3 - Geologic Investigation

_ Task 4 - Surface Water and Sediment Investigation
Task 5 - Vadose Zone Investigation (contaminant-related)
Task 6 - Ground Water Investigation
Task 7 - Air Investigation
Task 8 - Ecological Investigation
Task 9 - Seismic Survey
Task 10 - Process Effluent Pipeline Integrity Assessment
Task 11 - Geodetic Survey
Task 12 - Baseline Risk Assessment
Task 13 - RI Report

Constituents of concern have been preliminarily identified for the 200-UP-2 Operable
_ Unit and are listed in Table FSP-1. These constituents of concern have been identified

because site characterization, baseline risk assessment, and evaluation of remedial alternatives
will depend on their presence, toxicity, mobility and persistence. Throughout the FSP,

^ references will be made to analysis for these constituents of concern.

Before beginning field work, activity-specific Radiation Work Permits (RWP) and
Hazardous Waste Operations Permits (HWOP) need to be prepared for the 200-UP-2
Operable Unit to address as-low-as-reasonably-achievable (ALARA) considerations. These
permits will provide the RI/FS coordinator and other affected personnel an indication of the
amount of radiological and/or hazardous material control needed to prevent or minimize
worker exposure and environmental release.

Before field sampling and analysis activities begin, certain new EII procedures are
necessary. These include surface water sampling, beta/gamma spectrometer probe survey (if
deemed to be a routine procedure), process effluent pipeline assessment testing, wipe
sampling, and sorption tests.

•
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Table FSP-1. Preliminary List of Constituents of Concern for the 200-UP-2 Operable Unit.

RADIONUCLIDES •
Manganese

Gross alpha" Mercury
Gross beta" Nickel
Gross gamma" Nitrate

Nitrite
241Am Selenium
14C Titanium
137Cs Vanadium
60Co Zinc
1S4Eu
uSEu ORGANIC CHEMICALS
1211
'SNb Acetone
Plutonium

°
Carbon tetrachloride

23$Pu Chloroform
2391240Pu DDT
Radium Kerosene
106Ru Methylene chloride
90Sr MIBK ("Hexone")
'9Tc Toluene
3H Tributyl phosphate
234U

235U

236U
-. s

238U

'.t Other Fission Productsl

INORGANIC CHEMICALS

Aluminum
^ Ammonium ion

Arsenic
Barium
Boron
Cadmium
Chromium
Copper
Cyanide
Fluroide
Iron
Lead

While not COCs, these will be analyzed for as indicators of the presence of the
radionuclides.

21 Samples collected in the 216-U-14 Ditch will also be analyzed for'a'Ce, 144Ce, 57Co,152Eu,
S4Mn 95Nb154^.,u I55Eu 59Fe 22Na 85Sr 65Zn and 'Sr.

' ,
,

•
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2.1 TASK 1- PROJECT MANAGEMENT

The project management task does not involve any field activities and is discussed in
Section 5.2 of the 200-UP-2 Operable Unit RI/FS Work Plan and in the PMP
(Attachment 5).

2.2 TASK 2- SOURCE CHARACTERIZATION

2.2.1 Purpose

Source characterization includes sampling and analyses of media at waste management
units and Unplanned Release locations. The purpose of Task 2 of the Phase I RI source-
related activities is to characterize the nature and general extent of contamination in surface
and near-surface soil, and vadose zone soil beneath the sources. Data gathered during the
source characterization and surface water and sediment sampling (Task 4) will determine

!> which sources are no longer considered active and which sources currently contribute to
contamination of various media within the 200-UP-2 Operable Unit. Task 2 is comprised of
five subtasks:

^ • 2a - Data Compilation and Review

• 2b - Nonintrusive Field Investigation

°.A

• 2c - Source Sampling

a4 • 2d - Laboratory Analysis

-- • 2e - Data Evaluation

2.2.2 Subtask 2a - Data Compilation and Review
^

Subtask 2a is not a field-related task and is not discussed in detail in this FSP. Subtask
2a is addressed in the work plan.

2.2.3 Subtask 2b - Nonintrusive Field Investigation

Source characterization includes the following nonintrusive activities: surface radiation
survey, surface geophysics survey, beta/gamma spectrometer survey, soil gas survey, wipe
samples, and surface and near-surface soil sampling. Surface and near-surface soil sampling
and wipe sampling are described under Subtask 2c, Source Sampling.

Not all of these nonintrusive activities are planned for every source. The rationale for
each activity is explained in the work plan (Section 4.0) and is summarized below.
Site-specific applications are discussed in Section 2.1.2 of this FSP.

WHC/03-91/00555A
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Surface Geophysics Surveys - Electromagnetics (EM) and ground-penetrating
radar (GPR) will be used as a means of delineating areas of disturbed ground,
backfilled areas and depth, and locating buried objects in several source areas.
The two methods are complimentary and will be used together where surface
geophysics is proposed.

These surveys will be done before any surface sampling or drilling and will be
used to help select sampling and drilling locations. Specific survey grid
coordinates will be established from a recoverable reference point, staked and
located during a later geodetic survey (Task 11, Section 2.11 of this FSP). At
each site, a grid will be established that covers the entire area of suspected
contamination. Based on the initial survey results, each grid may be extended to
cover an additional area. Initial grid spacings will generally be 40 feet or less,
with intermediate points added where necessary. The actual size and density of
each geophysics grid will be determined in the field on a site specific basis. Each
data point will be designated with a unique number associated with the facility
being covered and its grid location. All geophysical surveys will be conducted in
accordance with EII 11.2, Geophysical Survey Work (WHC 1988).

• Surface Radiation Survey - The surface radiation survey will be used as a
screening tool to locate areas of surface and near-surface contamination.
Information gathered during the surface radiation survey will be used primarily to
help determine locations and quantities of surface and near-surface soil samples
and beta/gamma spectrometer probe surveys. There is an implicit assumption
that other contaminants are associated with radiological contamination.
Therefore, the surface radiation survey is a useful tool for contaminant screening
in general. Also, the surface radiation survey is generally conducted for health
and safety monitoring and to establish background in the areas.

^ Surface radiation surveys will be conducted using low-alpha, beta, and gamma
radiation detectors. The surveys will be conducted by a qualified health physics
technician (HPT). This individual will be responsible for verifying the proper
working condition of the instruments and for recording field measurements in
accordance with the applicable health physics procedures and EII 2.3,

Work on Hanford Site (WHC 1988).

Beta/Gamma Spectrometer Probe Survey (probe survey) - The probe survey will
be used to screen for near-surface contamination 0 to 2 ft (0 to 0.5 m) deep. The
general procedure is described in the work plan. Methods will be developed and
presented in EII 2.3 prior to the probe surveys if such a probe survey is
considered routine for other areas at Hanford. Use of the probe survey will help
minimize soil sampling and analysis which would be far more expensive as a
replacement for the probe survey. The beta/gamma spectrometer probe survey -
serves two purposes depending on the source conditions:

WHC/03-91/00555A
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^ • to confirm the absence or presence and nature of radioactive contamination
in the near-surface soils and serve as a screening for selection of surface
and near-surface soil samples

to serve as a screening tool to choose appropriate locations and quantities of
vadose zone soil borings.

• Soil Gas Survey - A soil gas survey will be conducted at three of the waste
management units that have the least reported information about types of wastes
disposed (Construction Surface Laydown Area, Burial Ground/Burtling Pit and
the 216-U-15 Trench). The soil gas survey will serve as a screening device to
identify volatile organic compounds (such as solvents and degreasers) that may
have been used during construction activities. The soil gas survey is not
considered conclusive that volatile organic compounds at lower concentrations
may not be present. Soil gas survey methods presented in EII 5.9 (WHC 1988)

t`r will be followed. The initial grid spacings of the soil gas surveys will be
described under each source area discussion (Section 2.1.2 of this FSP) and the
final configuration will be determined in the field based on the ongoing results of

-- the survey. Each soil gas probe location will be installed on a prestaked grid that
will be located later during a geodetic survey (Task 11, Section 2.11 of this
FSP). Each sample location will be designated with a unique number associated
with the facility being covered and its grid location.

2.2.4 Subtask 2c - Source Sampling

Two types of source sampling will be conducted in selected waste management units
and Unplanned Release locations: Surface and near-surface soil sampling and wipe

- sampling. These activities are described below.

^ • Surface and near-surface soil samples - Soil samples will be taken at areas with
reported spills of liquid or solid waste at the surface. The specific locations and
quantities of surface soil samples will be determined after review of the surface
radiation survey data, surface geophysics data, results of beta/gamma
spectrometer probe surveys, historical information, and site observations. A
minimum sampling effort is appropriate at some locations. Confidence intervals
may not need to be determined at all sites/locations and so more than one sample
would not be necessary. The surface radiation survey serves as atool for
screening general contamination because there is an implicit assumption that other
contaminants are associated with radiological contamination.

Some surface soil samples may reflect contamination not strictly from the source
because of the influence of windborne contaminants from other sources. Also,
uncontaminated windborne material may have been deposited over contaminated
soil. The surface soil 0 to 6 in. (0 to 15 cm) and near-surface 0 to 5 ft (0 to
1.3 m) will be collected by EII 5.2, Soil and Sediment Sampling (WHC 1988).

WHC/03-91/00555A
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Laboratory analyses of surface soil will include the constituents of concern
(Table FSP-1) except for volatile compounds such as acetone, toluene, and carbon
tetrachioride which would make them unlikely to be found in the surface
environment. Near-surface soil sample locations and quantities will depend on
results of the surface radiation survey and on the beta/gamma spectrometer probe
survey. Analyses of the near-surfaoe soil samples will be for reported
constituents disposed or spilled. Selected samples may be analyzed for the
constituents of concern (Table FSP-1) depending on available information on the
source. When information is limited, then analysis will be based on the
constituents of concern. Specific analytes for near-surface soil samples are
discussed by source location in Section 2.12. Sample handling, QA/QC
requirements, and specific analytical methods for soils are presented in the QAPP
(Attachment lb of the work plan).

All surface and near-surface samples will be screened in the field for radiation
and volatile organics. Samples above background readings (as detected by field
screening instruments) will be handled for laboratory analysis as will be directed
in the RWP.

mm_ Temporary sample numbers may be assigned, but a permanent sample number
will be designated in accordance with HEIS protocol.

• Wipe Samples - Wipe samples will be collected from selected horizontal surfaces
at specific sources (UN-200-W-46 andUN-200-W-86, Section 2.12). Specific
procedure will be developed in conjunction with Westinghouse Hanford and
presented as an EII procedures prior to the initiation of sampling.

- In general, wipe samples will be collected by wiping the surface with a clean
paper filter over a known area. Sampled areas will be chosen by visual
observations and radiation ssurvey during a site visit. Samples will be screened
for radiation in the field. If radiation is detected, the samples will be handled as
per the RWP to be developed prior to sampling before being sent to a laboratory
for analysis.

Wipe samples will be temporarily designated with an EWP prefix followed by a
sample number and will ultimately be assigned a permanent number in
accordance with the Westinghouse Hanford procedures and HEIS.

2.2.5 Subtask 2d - Laboratory Analysis

Laboratory analysis for Task 2 includes analysis of surface and near-surface soil
samples and wipe samples. Specific analytes are prescribed for each affected waste
management unit or Unplanned Release in Section 2.12 of this FSP. Specific methods and
QA/QC requirements are in the QAPP.

•
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^ 2.2.6 Subtask 2e - Data Evaluation

Since it is not specifically a field-related task, it is not discussed in this FSP. Subtask
2e is addressed in detail in the work plan.

2.3 TASK 3- GEOLOGIC INVESTIGATION

2.3.1 Purpose

The main purpose of the geologic investigations is to characterize those geologic
conditions that can influence the occurence, distribution, and migration of contaminants in
the subsurface. The stratigraphy of the vadose zone and of the unconfined aquifer is of
particular interest. Task 3 mainly addresses geologic and hydrogeologic information that
may influence contaminant transport and fate. Contamination in the vadose zone soil is
addressed in Task 5 (Vadose Zone Investigation) and in soil below the vadose zone in Task 6

Ps (Ground Water Investigation). Task 3 is comprised of four subtasks:

,^-
Subtask 3a - Data Compilation and Review

• Subtask 3b - Field Activities

" • Subtask 3c - Laboratory Analysis

• Subtask 3d - Data Evaluation

2.3.2 Subtask 3a - Data Compilation and Review

^- Subtask 3a is not specifically a field-related task and is not discussed in detail in the
^ FSP. A significant amount of geologic data was compiled during preparation of the work

plan and the information gained from the existing data is an important consideration when
performing the field activities (Subtask 3b). Subtask 3a is described in greater detail in the
work plan.

2.3.3 Subtask 3b - Field Activities

Geologic field activities will include geologic logging and sampling during drilling
operations to characterize contamination and geophysical logging of pre-existing and newly
installed wells. Most of the gologic and hydrologic information will be gathered during the
vadose zone investigation (Task 5, Section 2.5) and ground water investigation (Task 6,
Section 2.6) drilling programs.

Geologic logs will be made for all source area borings, and borings drilled for perched
water wells and groundwater wells. Logging procedures will follow EII 9.1, Geology and
Logging (WHC 1988). Soil samples will also be collected for physical and chemical analysis
during the boring operations. The number and type of soil samples collected will vary with
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the borehole application. Sampling procedures for vadose zone borings are described in
Section 2.5.3.3. Sampling procedures for well borings are described in Section 2.6.3.3.
Before boreholes are abandoned or wells are installed, geophysical logs will be run.
Borehole geophysical procedures are described in Section 2.6.3.5.

In addition, unit-wide characterization of the vadose zone (especially the Plio-
Pleistocene caliche layer) will be accomplished by a seismic reflection survey (Task 9).

2.3.4 Subtask 3c - Laboratory Analysis

Laboratory analysis for chemical analytes and physical properties in soils of the vadose
zone and unconfined aquifer are addressed in Task 5 (Section 2.5) and Task 6 (Section 2.6)
and by specific waste management unit or Unplanned Release (Section 2.12).

2.3.5 Subtask 3d - Data Evaluation

Subtask 3d is addressed in the work plan. Since it is not specifically a field-related
task, it is not discussed in detail in this FSP.

2.4 TASK 4- SURFACE WATER AND SEDIMENT SAMPLING

2.4.1 Purpose

The main purpose of Task 4 is to evaluate constituents in surface water and sediments
within the operable unit, particularly the 216-U-14 Ditch and the 207-U Retention Basins.
Specific activities regarding surface water and sediment sampling are addressed by source in
Section 2.12.

Task 4 is comprised of four subtasks:

t;. • Subtask 4a - Data Compilation and Review

• Subtask 4b - Field Activities

• Subtask 4c - Laboratory Analysis

• Subtask 4d - Data Evaluation

2.4.2 Subtask 4a - Data Compilation and Review

Subtask 4a is not a field-related task and is not discussed in detail in this FSP. Subtask
4a is addressed in the work plan.

is
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. 2.4.3 Subtask 4b - Field Activities

The exact locations of the surface water and sediment samples will be selected after a
review of the surface radiological survey data (Task 2) and site observations are made. Two
waste management units will be sampled: 207-U Retention Basins and the 216-U-14 Ditch.
The procedures for surface water sampling will be developed and presented as an EII
procedure prior to the initiation of sampling. Details on the sediment sampling and handling
are provided in EII 5.2, Soil and Sediment Sampling (WHC 1988). The sampling method
for sediment will be determined after a site visit to evaluate the best method.

Samples will be screened for radiation and volatile organics in the field. Samples
exhibiting above background readings (as determined by field screening=instruments) will be
handled according to the RWP to be written prior to field sampling. Samples will be run for
the constituents of concern (Table FSP-1). One round of surface water and sediment
sampling is planned for the Phase I RI, however if the results of one round indicate the need

^ for further characterization, subsequent rounds will be considered. If subsequent sampling
rounds are conducted, a shortened list of target analytes will be run, based on the results of
the first sampling round. The analytes, analytical methods, preservatives and holding times
for the water and sediment samples are in the QAPP. Surface sediment samples will be
designated in cooperation with OSM according to HEIS protocols. Sample type will be at
least temporarily designated with an ESS prefix in the field.

Proposed sample numbers, locations and analytes are presented in Section 2.12 for the
216-U-14 Ditch and 207-U Retention Basins.

--i, 2.4.4 Subtask 4c - Laboratory Analyses

Surface water and sediment samples will be submitted for chemical analyses. Specific
_ analytes are included in source-specific sections for the 207-U-Retention basins and the

216-U-14 Ditch (Section 2.12).
O+

2.4.5 Subtask 4d - Data Evaluation

Subtask 4d is not specifically a field-related task and is not detailed in this FSP.
Subtask 4d is addressed in the work plan.

2.5 TASK 5- VADOSE ZONE INVESTIGATION

2.5.1 Purpose

The geology, hydrogeology and contaminant distribution in the unsaturated vadose zone
beneath the operable unit will be characterized as part of Task 15. Characterization of water
contamination in the perched water zone is part of Task 6, Ground Water Investigation.
Characterization of the vadose zone and contamination requires drilling of approximately 25
shallow borings and soil sampling and laboratory analysis. These borings are intended to
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identify contaminants and concentrations in the source areas, surrounding vadose zone soils, •
and soils in the perched water zone. The depths and specific locations are dependent on
reported nature of contaminant releases. Task 5 is comprised of four subtasks:

• Subtask 5a - Data Compilation and Review

• Subtask 5b - Field Activities

• Subtask 5c - Laboratory Analysis

• Subtask 5d - Data Evaluation

Details of drilling and sampling shallow boreholes for the vadose zone characterization are
discussed in the following sections.

0 2.5.2 Subtask 5a - Data Compilation and Review
N,

Subtask 5a is not specifically a field-related task and is not discussed in detail in the
FSP. Subtask 5a is addressed in the work plan.

2.5.3 Subtask 5b - Field Activities

Hollow stem-auger or cable-tool drilling methods (or other appropriate Westinghouse
Hanford approved method) are proposed to drill and sample vadose zone soil at some of the
waste management units and Unplanned Releases (source areas). Cable-tool drilling methods
will be used for vadose zone borings to be completed as wells in perched water zones near
sources. Procedures for soil sampling are in EII 5.2 (WHC 1988). Drilling will be
conducted according to the protocols presented in EII 6.7, Ground Water Well and Borehole

_ Drilline (WHC 1988).

`t^ Vadose zone borings will be sited to avoid buried obstructions and to target areas
which appear most contaminated. Underground obstruction such as buried utilities, pipes,
and cribs will be identified by surface geophysical methods during this activity. Surface
radiological survey data (Section 2:2) will also be reviewed to define areas with the greatest
potential contamination.

All vadose zone boreholes will be logged with a high-resolution spectral gamma-ray
geophysical logging system prior to grouting or completion. This technique can be used to
provide in situ spectral/chemical analyses for each borehole. Borehole geophysics is
addressed in Section 2.6.3.5 of this FSP.

2.5.3.1 Sampling Intervals. Soil samples will be collected during drilling in and near
the source areas. All samples will be screened in the field with organic vapor and
radionuclide monitoring instruments. Samples with screened levels above ambient

.
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. background levels (as measured by the screening instruments) will be handled as specified in
the RWP. Depth and frequency of sampling intervals follows the rationale discussed below.

Three basic classes of contaminant releases are identified for the shallow boreholes: dry
releases (i.e., U03 powder spill), small scale liquid releases (i.e., French drains) and large
scale liquid releases (i.e., cribs). Borings are planned to be drilled outside posted radiation
zones whenever possible provided the boring location serves data needs. Table FSP-2
classifies each borehole according to the type of release which it is designed to investigate
and provides estimated numbers of borings and chemical samples to be sent for analyses (see
also Section 2.5.3.3, Physical and Chemical Sampling).

Dry Release Locations

Dry releases are assumed to have the lowest potential for downward migration and the
associated boreholes will be relatively shallow. Boreholes for investigation of dry releases
will be sampled continuously from the surface to a depth of 20 ft (6 m). Samples will be
collected every 5 ft (1.5 m) when the borehole is more than 20 ft (6 m) deep to total depth.
One sample will be collected at total depth. The boring may be stopped below the 20-ft
(6-m) level if two sequential samples (including the 20-ft, 6-m samples) have field screen
contaminant levels at or below background levels determined by field instruments. The
ultimate decision to terminate any hole will be made by the rig geologist and/or field team
leader. If field analysis is performed for vadose samples (as may be necessary to analyze for
radiological release) that data may be used to determine when to terminate boreholes-if the
data are available when needed (e.g., no "downtime" or a remobilization).

Small-Scale-Liquid Releases

The small-scale-liquid releases have a greater potential for downward migration so the
_ boreholes will be deeper than the dry release borings. These borings will be sampled

continuously from the surface to a depth of 30 ft (9 m) below the level at which the waste
was released (e.g. the bottom of a reverse well). For drilling locations such as French
drains, this may add significantly to the total depth of the boring. Samples will be collected
every 5 ft (1.5 m) below the 30-ft (9-m) level to total depth, and one sample will be
collected at total depth. The boring may be stopped if it is more than 30 ft (9 m) below the
waste disposal level and if two sequential samples (including the 30-ft, 9-m sample) have
field screen contaminant levels below background according to field screening or field
analysis (if required).

Large-Scale-Liquid Releases

Borings that are intended to investigate large scale liquid releases will be drilled until
refusal of the drilling apparatus occurs, until the borehole reaches the anticipated depth of
perched water, or until it approaches to within 20 ft (6 m) of the anticipated depth of the
Plio-Pleistocene caliche layer. These boreholes could thus be as much as 150 ft (45 m) deep.
These borings will be sampled continuously from the surface to a depth of 30 ft (9 m) below
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Table FSP 2. Shallow Borings, Associated Contaminant
Releases, and Estimated Number" of Chemical Samples.

Estimated Number
of Soil Samples for Estimated
Borings Drilled for Number of
Perched Zone Wells Chemical

(Well Location Samples for
Designation is in Vadose Zone Number of

Parenthesis) Boring Borings

DRY RELEASES LOCATIONSy
200-W Construction Surface
Laydown Area 6 2

Burial Ground/Bwning Pit 6 2

SMALL SCALE LIQUID RELEASE
LOCATIONS"
*216-U-3 French Drain 3 1

t!{ *UPR-200-W-112 Trench 3 1
*UPR-200-W-111 Trench 3 1

I4 *216-U-15 Trench 3 1
(addresses 216-U-4B, 216-

--^ U-4A,and 216-U-4)

*216-U-4B French Drain 3 1
^ *216-U-7 French Drain 3 1

*UN-200-W-101 3 1
• 216-U-5 Trench 3 1

(EW-13) 8 216-U-6 Trench 3 1

LARGE SCALE LIQUID RELEASE
LOCATIONSa

_•4 (EW-10) 8 *216-U-14 Ditch 3
(EW-12) 8 *216-U-16 Crib I
(EW-11) 8 *216-U-1 and 216-U-2 Cribs 1
(EW-14) 8 *216-U-8 Crib 1
(EW-14) 8 *216-U-12 Crib 1^
(EW-15) 8 *216-U-17 Crib 1

C` *Borehole more likely to encounter radionuclides than others , based on currently available information.

' TO BE ADDED
" For sample number estimation, a total depth of 40 ft was assumed for dry release locations: assuming a 2-ft-

long split-spoon sampler, continuous sampling for 0-20 ft and every 5 ft to total depth and one at total depth.
Fifteen samples will be collected, maximum of 20 percent of which will be sent for analysis (3 samples per
boring).

3' For sample number estimation, a total depth of 60 ft was assumed for small-scale liquid release locations:
continuous sampling for 0-30 ft and at 5 ft intervals to total depth. Sixteen samples will be collected,
maximum of 20 percent of which will be sent for analysis (3 samples per boring).

u For sample number estimation, a total depth of 150 ft was assumed for large-scale liquid releases. Continuous
sample from 0-30 ft and every 5 ft to total depth and at total depth, maximum of 20 percent of which will be
sent for analysis (8 samples per boring).

Note: Additional perched zone wells may be drilled if a perched water zone is found while drilling the
unconfined aquifer wells. However, samples are to be collected from the deepest borings of a pair or
cluster so no changes are anticipated to the estimated number of soil samples for chemical analyses.

•

is
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• the level at which the waste was released (such as the bottom of a crib). Samples will be
collected every 5 ft (1.5 m) below the 30-ft (9-m) level to total depth, and one sample will
be collected at total depth.

2.5.3.2 Geologic Logging and Soil Sampling. Geologic logging will be conducted
during the drilling and soil samples will be collected for physical and chemical analysis.
Geologic logs for each borehole will be constructed by a qualified geologist according to the
procedures listed in EII 9.1, Geology and Lo ine (WHC 1988). The logs will include a
description of borehole stratigraphy, drilling rates, blow counts, sampling intervals and other
pertinent observations. Logging methods will follow EII 9.1, Geology and Loggine (WHC
1988).

Split-spoon drive samples will be collected from undisturbed sediments ahead of the
borehole. A 2-ft-long split-spoon sampling device is planned to be used. However, specific
field conditions may warr•ant a 1.5-ft sampler. In any case, the split-spoon device (lined with
brass or stainless steel sampling sleeves) is preferred. Sampling will be conducted in
accordance with EII 5.2, Soil and Sediment Sampling , (WHC 1988). As described in
Section 2.5.3.1, continuous drive samples will be collected in the upper 20 or 30 ft (6 or 9

- m) of each hole, but samples will only be collected at 5-ft (1.5-m) intervals at greater depths.
„ Each sample will be logged and screened in the field for radionuclides and volatile organic

compounds. Samples which appear contaminated (based on field screening instruments and
visual observations) will be submitted for analysis. The analyses that each sample will
undergo varies among sources and are detailed in Section 2.12 of this FSP. The analytes,
analytical methods, preservatives, and holding times are listed in the QAPP (Attachment lb
of the SAP). One soil sample will be collected at total depth of each boring to demonstrate
adequate characterization of the vadose zone.

Borehole samples will temporarily have "EB" as a prefix, followed by the HEIS sample
_ number. A sample collected at a depth of (30 ft) 9 in from borehole number eight would be

designated EB-8-30. An additional temporary field designation will also be given that
includes the borehole number and the depth at which the sample was collected.

2.5.3.3 Physical and Chemical Sampling. Selected samples will also be submitted
for physical analysis every 10 ft (3 m) or where changes in lithology are observed. Each of
the submitted samples will undergo sieve and hydrometer analysis to estimate grain size
distribution. Each sample will also be analyzed with a carbon dioxide gasometer to estimate
calcium carbonate content. Selected core samples that are relatively undisturbed will
undergo permeameter analysis to estimate their saturated hydraulic conductivities. Samples
that are not submitted for either chemical or physical analysis will be disposed of with the
drill cuttings following EII 4.2, Interim Control of Unknown uspected Hazardous and
Mixed Waste (WHC 1988). Up to 20 percent of the collected samples will be submitted for
chemical and radionuclide analyses with selection based on readings of the screening
instruments, lithology, and visual signs of suspected contamination (such as a change in color
or a sheen). The remaining samples (80 percent) will have gone through screening only and
will be disposed with other cuttings generated during drilling following EII 4.2 (WHC 1988).
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cl^

The 20 percent estimated for numbers of samples to be sent for analyses was developed on
the basis of engineering judgement and experience.

Designating 20 percent for analyses allows for adequate characterization of
contamination. QC analyses, for example, are usually 10 to 15 percent of environmental
samples, indicating that a percentage in this range is valid for characterization of a
population. To analyze more samples would significantly increase the costs of the
investigation without a commensurate benefit of increased information. Analysis of the
samples will be specified depending on waste-related history and available information
regarding waste inventories. The following text outlines the rationale for sample analyses for
sources with differing available information.

Information Available

Little or no information available
regarding disposed waste or a site that
received waste from multiple or
unknown sources (i.e., the
Construction Surface Laydown Area)

2. Source received multiple wastes and
WIDS disposal inventory reported
(i.e., a crib).

3. WIDS disposal inventory reported and
site received waste one time or from

Analyses

All 20 percent of samples
designated for chemical analysis via
field screening will be analyzed for
the constituents of concern
(Table FSP-1).

A minimum of 25 percent of the
samples selected for chemical
analysis will be analyzed for
constituents of concern (Table
FSP-1). The other 75 percent of
the samples selected for chemical
analysis will be analyzed for WIDS
contaminants. For example, if 40
samples comprise the samples
selected for analyses, then 10 will
be sent for analysis of the
constituents of concern, and 30 will
be analyzed for WIDS contami-
nants. Twenty-five percent
analyzed for constituents of concern
was chosen on the basis of
engineering judgement and
experience as described in the text
above. Twenty-five percent is
appropriate for such confirmatory
analysis.

All samples selected for chemical
analysis (up to 20 percent) will be

0

0
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one source (i.e., 216-U-5 and 216-U-6 analyzed only for WIDS reported
Trenches). contaminants.

Total depth of the vadose zone soil borings will depend upon visual inspection and
organic vapor and radionuclide field screen results for the samples from the hole
(Section 2.2). The boring may be stopped if two sequential samples have field-
screened contaminant levels at or below background (as determined by field screening
instruments prior to sampling activities). Estimated total depths are in Section 2.5.3.1,
Sampling Intervals, of this FSP.

No source drilling is planned in the cribs (except the 216-U-17 Crib which is a
drainfield type, but borings will be placed as close as possible to the cribs to characterize the
vadose zone contamination. Borings will be placed outside radiation zones provided location
of the boring still fills data needs. Estimated numbers of borings and analytes for the vadose

ttf zone soil samples are discussed in Section 2.5.3.2 and summarized on Table FSP-2.
Analytes are also discussed by source area in Section 2.12.

-- 2.5.3.4 Borehole Geophysics. Borehole geophysics will be run on each of the holes
before they are abandoned or completd as perched zone wells. Boieholes will be logged in
accordance with EII 11.1, Geophysical Logging (WHC 1988).

High resolution spectral gamma logs will be run on each hole to provide an in situ
spectral/chemical analysis for each borehole. Gamma-gamma and neutron-epithermal-
neutron logs will also be run if the technology and equipment is available at the time of the
field work. These two techniques can give valuable information on the stratigraphy and
water content of the units adjacent to the borehole. The usefulness of all of these

-- geophysical techniques is limited by problems caused by the presence of the auger stem, or
^ casing, in the hole and the potential for void space outside the auger stem or casing. These

difficulties will need to be resolved before the geophysical logging is conducted.

2.5.3.5 Borehole Abandonment. The boreholes for vadose zone soil characterization
will be abandoned immediately after drilling is completed. The boreholes will be abandoned
according to the procedures outlined in EII 6.7, Resource Protection Well and Test Borehole
Drilling (WHC 1988).

2.5.4 Subtask 5c - Laboratory Analysis

Vadose zone soil samples will be analyzed for chemical and physical properties.
Specific chemical analytes are discussed for the individual waste management units and
unplanned releases in Section 2.12. Subtask 5c is also discussed in the work plan.

0
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2.5.5 Subtask 5d - Data Evaluation

0Subtask 5d is not specifically a field-related task and is not discussed in the FSP, but is
addressed in the work plan.

2.6 TASK 6 - GROUND WATER INVESTIGATION

2.6.1 Purpose

A network of ground water monitoring wells will be installed across the 200-UP-2
Operable Unit. In addition, the existing wells within the operable unit will be evaluated in
order to determine their suitability for future water level monitoring, geophysical logging and
ground water sampling. The primary objectives of the ground water investigation program
are:

"^ • Better characterize the stratigraphy, hydrogeology and chemistry of the vadose
1+, zone (perched water zone) and unconfined aquifer

_" • Define the distribution of contaminants in the perched water zone and within the
unconfined aquifer

• Better characterize the rate and direction of water movement and contaminant
migration pathways and rates through the perched water zone and the unconfined
aquifer.

^
• Define the distribution and nature of contaminants in perched aquifers and in

deeper aquifers

• Estimate quality of water migrating into the 200-UP-2 Operable Unit

• Identify the most important sources of contamination within the operable unit.

Task 6 is comprised of four subtasks:

• Subtask 6a - Data Compilation and Review

• Subtask 6b - Field Activities: (1) evaluation of existing wells, (2) drilling and
well installation, (3) borehole geophysics, (4) aquifer testing, and (5) ground
water sampling

• Subtask 6c - Laboratory Analysis: (1) rock/sediment physical properties,
(2) rock/sediment chemical properties, (3) ground water chemistry analyses

• Subtask 6d - Data Evaluation: (1) hydrogeologic and hydrologic, (2) chemical,
and (3) modeling

0
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• 2.6.2 Subtask 6a - Data Compilation and Review

Subtask 6a is not specifically a field-related task and is not discussed in the FSP.
Subtask 6a is addressed in the work plan.

2.6.3 Subtask 6b - Field Activities

Several field activities will be conducted to accomplish the objectives of Task 6. The
utility of the existing wells will be evaluated in the field and from a review of the existing
documentation. Wells that are determined to be unsuitable will be inventoried in the RI
report and may ultimately be abandoned. New wells will be constructed to fill in gaps in the
present well coverage and to better define the distribution of contaminants within the
operable unit. Chemical analyses will be conducted on soil samples from all of the well
boreholes. Physical analyses will be performed on soil samples selected during drilling to
characterize geology and hydrogeology. All of the new wells and any appropriate pre-

^ existing wells will also be examined with borehole geophysics. Well development will be
performed on all newly installed wells. Ground water sampling for chemical analysis will be
performed for all new wells and selected pre-existing wells if appropriate.

2.6.3.1 Evaluation of Existing Wells. The condition of existing wells will be checked to
determine if they are suitable for water level monitoring and chemical sampling. Existing
records such as well completion diagrams, geologic logs and related field log books will be
reviewed as part of this activity. Wells will be re-surveyed if determined necessary (Task
11, Geodetic Survey). Field verification will include a visual inspection of each well at the
surface and examinations of the well screen and casing conditions. Logging techniques may
include caliper logging and television camera scans. Well characterization and evaluation
will follow the procedures outlined in EII 6.6, Groundwater Well Characterization and
Development (WHC 1988).

-' Some existing wells may be identified that require repair or abandonment. Repairs
may include such activities as regrouting the upper portion of the casing, addition of surface
pads or protective posts, redevelopment of the well or other activities. Wells recommended
for abandonment will be documented as part of the Phase I RI. Wells would be abandoned
according to the procedures outlined in EII 6.10, Abandoning/Decommissioning Groundwater
Wells (WHC 1988).

2.6.3.2 Well Siting and Locations. Underground obstructions such as buried utilities and
cribs will be identified prior to drilling through utilities clearance and surface geophysical
methods. Site records and plans will be reviewed in order to identify potential obstructions.
Data from the radiological and surface geophysical surveys described in Section 2.2 will also
be reviewed for each proposed drill site. Drilling will be performed outside radiation zones
whenever possible, while still maintaining technically defensible data. This information,
along with an evaluation of accessibility will be used to determine the actual location of each
drill hole.

•
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Twenty ground water monitoring wells are planned to be drilled by cable-tool or other
acceptable drilling methods over 15 locations following EII 5.2, Soil and Sediment Sampling
(WIiC 1988) (locations EW-1 through EW-15). No dual-completion wells are planned.
Proposed well locations are shown on Figure FSP-1 and are explained below.

10 wells - Five locations with two wells each (well pairs); one well to be
screened in middle Ringold and one screened in coarse-grained facies
of the basal Ringold (EW-1 through E-5). Wells to be screened in the
coarse-grained basal Ringold will be drilled to the basalt bedrock for
complete characterization and will be the first ones drilled for Task 6.

• 6 wells - Six wells planned with one well each in perched water zones near
waste management units with histories of high volume liquid releases
(i.e., cribs) (Wells EW-10 through EW-15). EW-10 is located east of
the 216-U-14 Ditch; EW-11 and EW-12 are located in the vicinity of

V` the 216-U-1 and 216-U-2 Cribs; EW-13 is between the 216-U-5 and
216-U-6 Trenches; EW-14 is between the 216-U-8 and 216-U-12
Cribs; and EW-15 is next to the 216-U-17 Crib.

• 4 wells - Four locations with one well each in middle Ringold (EW-6 through
EW-9). The fine facies of the basal Ringold that separates these two
aquifers pinches out to the east beneath the operable unit (see also
Section 2.1 of the work plan). In areas without the fine facies, one
well will be installed.

-1 Of all well locations (EW-1 through EW-15), the deepest (completed in coarse-grained
facies of the basal Ringold at EW-1 through EW-5) will be drilled first.

The well locations were selected for two primary purposes: 1) to monitor the quality
of water that is migrating onto the site from the west (EW-1 and EW-2), or 2) to monitor the
quality of water downgradient from suspected sources of contamination in the operable unit
(EW-3 through EW-9). The well locations were also spaced to provide full coverage of the
operable unit so that any unexpected contaminant plumes will be intersected. EW-3 is
located on the eastern margins of the site, approximately 800 ft (242 m) downgradient from
the 216-U-14 Ditch. EW-4 is downgradient from the Ditch, the 207-U Retention Basin and
other potential contaminant sources on the southwestern part of the site. EW-5 is
downgradient from the 216-U-16, 216-U-1, and 216-U-2 Cribs. EW-6 and EW-7 are
downgradient from the main U-Plant facilities. EW-8 is downgradient from the 216-U-8 and
216-U-12 Cribs; and EW-9 is on the eastern margin of the area and downgradient from the
216-U-17 Crib and the Burial Ground/Burning Pit.

If a significant perched water zone is encountered while an aquifer well is being
drilled, an additional perched water well will be drilled and installed at that location. Each
location may then have as many as two aquifer wells and one perched well depending on the

^J
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• stratigraphy and hydrogeologic conditions observed. It is thus possible that as many as nine
perched water wells may be drilled in conjunction with the unconfined aquifer wells.

Each well will be temporarily designated according to its location (EW-1 through EW-
15) and the depth against which it is screened. Perched water wells will be designated with a
"P," unconfined aquifer wells with a"U," and deep aquifer wells with a "D." After
installation, permanent well numbers will be assigned according to HEIS nomenclature.

2.6.3.3 Drilling and Soil Sampling. Drilling for monitoring wells will be by cable-tool
drill rigs or other appropriate, Westinghouse-approved method. The work will be conducted
according to the protocols presented in EII 6.7, Groundwater Well and Borehole Drilling
(WHC 1988). The drilling program is designed to minimize the potential for exposure to
field crews and to prevent cross-contamination between hydrologic zones. As described in
EII 6.7, wells drilled through perched water zones will use telescoped casing to protect the
continuity of the underlying aquitard.

Ca

Drilling and installation procedures will be essentially the same for the perched water
and the aquifer wells. Several activities will be conducted as part of Task 6 well installation:
well siting, drilling, soil sampling and well installation, and development. Drilling and
sampling equipment will be decontaminated between each site according to EII 5.4, Field
Decontamination of Drilling. Well Development and Sampling Equi ment and EII 5.5,
Decontamination of Eouinment for RCRA/CERCLA Sampling .

Geologic logging will be conducted during the drilling, and soil samples will be
collected for physical and chemical analysis. Geologic logs for each borehole will be

a constructed by a qualified geologist according to the procedures listed in EII 9.1, Geooev
and Logging (WHC 1988). The logs will include a description of borehole stratigraphy,
observations of water occurrence, drilling rates, blow counts, sampling intervals and any

.. other pertinent observations.

2.6.3.3.1 Sampling Soil for Physical Analyses. Samples to be analyzed for physical
properties and screened for potential chemical analysis will be collected during drilling every
20 feet (6 m) (or less) or whenever a significant change in lithology observed. If the caliche
layer in the Plio-Pleistocene unit (an important aquitard) will be sampled continuously to the
unit below, samples will only be collected from the deepest borehole at each of the proposed
locations. Additional soil samples may be collected at the discretion of the. site geologist.
Sampling will be conducted in accordance with EII 5.2, Soil and Sediment Sam ling (WHC
1988). Whenever possible, drive samples will be collected from undisturbed soil ahead of
the borehole. In some cases, the unit may be too coarse to sample with any drive sampling
method, and cuttings will have to be collected from the sand bailer. Each sample will
undergo sieve and hydrometer analysis in order to estimate its grain size distribution. In
addition, each sample will be analyzed for moisture content with a carbon dioxide gasometer
in order to estimate its calcium carbonate content. Core samples that are relatively
undisturbed (up to five percent of the samples) will undergo permeameter analysis in order to

^
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estimate their saturated hydraulic conductivities. Undisturbed samples from the vadose zone •
will undergo unsaturated permeability and capillary pressure curve tests.

Samples will be assigned an HEIS sample number. An additional temporary field
designation will also be made according to the borehole number and the depth collected. The
depth used will be the nearest whole number to the center of the sampled interval. For
example, a sample collected at a depth of 170 ft (52 m) from a perched water borehole at
location EW-14 would be labeled EW-14P-170.

2.6.3.3.2 Soil Sampling for Chemical Analysis. All soil samples obtained during the
drilling will be screened in the field for radiation and volatile organic compounds. A
maximum of 20 percent of soil samples collected in the field will be sent away for chemical
analysis, following the same protocol described in Section 2.5.3.3. Analytes tested for in
each soil sample will be dependent on waste disposal history. Section 2.12 identifies the
analytes to be tested for soil samples taken from the various source areas. The analytes,

^ analytical methods, preservatives and holding times for these samples are listed in the QAPP.
The chemical sample designations will be the same as described for physical property
samples.

The estimated number of chemical samples for analysis of soils from borings drilled for
the ground water wells (unconfined aquifer) is discussed below. The number of samples has
been minimized as much as possible and still remains technically defensible to maintain cost
effectiveness. Numbers of chemical samples from vadose zone borings for perched water
wells is in Section 2.5 and in Table FSP-2.

•-,t Four locations (EW-6 through EW-9) are designed to be for wells screened in the
middle Ringold. These borings will be approximately 200 ft (62 m) deep based on known

- stratigraphic information. Samples are to be collected continuously for 20 ft (6 in) (10
_ samples, assuming a 2-ft-long, split-spoon sampler); every 10-ft for the interval of 20 to 60

ft (18 m) (4 samples); and every 20 ft (6 m) to the estimated total depth of 200 ft (62 m) (8
^ samples). Of these, a maximum of 20 percent will be submitted for chemical analysis per

boring. Therefore, a maximum of 5 samples per boring are expected to be sent for chemical
analysis from EW-6 through EW-9.

Five locations (EW-1 through EW-5) are designated for well pairs, the deepest
borehole (drilled to the basalt) of which will be sampled. Estimated total depth of these
borings is 500 ft (154 m) based on known stratigraphic information. Sampling procedures
are the same as discussed in the previous paragraph. Estimated maximum number of
samples for chemical analysis for these borings is 12 samples per boring for EW-1 through
EW-5.

Six locations (EW-10 through EW-15) are designated for perched zone wells (see also
Section 2.5, Vadose Zone Investigation). Estimated total depth of the perched zone wells is
150 ft (46 m) based on known stratigraphic information. Samples are to be collected
continuously for 20 ft (6 m) beyond the level of contaminant release (e.g., 20 ft beyond the
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18-ft depth of a French drain) then every 10 ft (3 m) to total depth. Estimated number of
samples for chemical analyses from the perched zone borings is 6 samples per boring.

2.6.3.4 Well Installation and Development. Wells will be installed after the boreholes
have been advanced to the proper depth. In general, the wells will be constructed of 4 in
(0.1 m) inner diameter 304 stainless steel, flush threaded casing and wire-wrapped well
screen. The screen slot and pack sand size will be determined from the results of sieve
analyses performed in the field. The wells will be installed according to procedures outlined
in EII 6.8, Well Completion (WHC 1988).

A limited amount of well development will be conducted during well installation in
order to settle the sand pack. The majority of well development will be conducted at least 24
hours after the well has been completed. The purpose of this second stage of development
will be to remove fine material from the well, sand pack, and adjacent formation. Well
development will be conducted according to EII 10.4, Well Development Activities (WHC

E"4 1988). The perched water wells may not be fully developed if insufficient water is available
above the perching aquitard. Purged water from the wells during development (and
sampling) will be handled in accordance with EII 10.3, Disposal of Well

-° Construction/Development Water (WHC 1988).

^ 2.6.3.5 Borehole Geophysics. Borehole geophysics will be run on each of the boreholes
before the monitor wells are installed. If telescoping casing is to be used, geophysics will be
run on each single-cased section before the next, smaller diameter casing is added to the
hole. The Westinghouse spectral logging tool requires an approximate diameter of 4 inches

{ to log a borehole. Casing of the well should be compatible. In addition, geophysics should
be run on any pre-existing ungrouted vadose zone wells that are identified. Wells will be
logged in accordance with EII 11.1, Geophysical Logging (WHC 1988).

q High resolution, spectral gamma logs will be run on each hole. This logging method
can be used to provide in situ spectral/chemical analyses for each borehole. Spectral gamma

G° logging will yield detailed information about radionuclide contamination in the borehole and
about stratigraphic changes in the surrounding formations. Gamma-gamma and neutron-
epithermal-neutron logs should also be run on each borehole because they can give valuable
information on stratigraphy and water content adjacent to the well casing. The technology
for these two techniques is not yet fully developed however and may not be available in time
for the first phase of field work.

2.6.3.6 Aquifer Tests. Aquifer tests will be conducted on pre-existing and newly installed
monitor wells in the 200-UP-2 Operable Unit. The purpose of conducting these tests is to
obtain information relating to the hydraulic properties of the formations in which the wells
are completed. Data collected during these tests will be used to calculate hydraulic
conductivity, transmissivity and storativity values for the formations in question, specifically
the middle and basal members of the Ringold. The values will in turn be used to define
contaminant migration pathways and rates in the aquifers.

^
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Aquifer tests will include single well slug tests and pumping tests. For a single well •
slug test the water in the well borehole is displaced by the introduction of a sealed rod. The
resulting change and equilibration of the water level is measured. For a pumping test, water
is pumped from a well and the rate of withdrawal, amount of water evacuated, and water
level in wells in the vicinity of the well being pumped are measured. Considering the
coarse, highly permeable nature of the aquifers in question, the more accurate and, therefore,
preferable method would be the pumping test. The limiting factor restricting use of pumping
tests at the site is disposal of water drawn from the well during the test. Implementation of
pumping tests is contingent upon solving the problem of water disposal.

Aquifer tests will be performed on all newly installed wells and on pre-existing wells
that are determined to be suitable through the well evaluation task described in Section
2.6.3.1. If the evaluation indicates that useful data may be obtained from a given well,
appropriate aquifer testing will be initiated. Wells completed in perched zone aquifers will
be subjected to slug testing only. All other wells will be slug tested, and if permissible, a

^ number of wells will be chosen for pumping tests, based on relative location and position in
^ the aquifer.

" Aquifer tests will be conducted according to the protocols listed in EII 10.1, Aquifer
__..,. Testing (WHC 1988).

2.6.3.7 Sorption Tests. The purpose of conducting sorption tests is to gain information on
the partitioning of contaminants between the aquifer matrix and the water phase. Sorption
tests are not specifically part of the field effort but are a laboratory activity and are discussed
in detail in the work plan.

2.6.3.8 Ground Water Sampling and Analyses.

2.6.3.8.1 Ground Water Sample Locations and Frequency. Four sampling rounds
will be conducted quarterly as part of the Phase I RI activities. Water samples will be
collected from each of the newly installed wells and from any pre-existing wells on the site
that were properly installed and completed (see Section 2.6.3.1, Existing Wells). In
addition, appropriate pre-existing wells that are identified near the western site boundary will
also be sampled. These western wells are immediately upgradient from the site and will be
used to monitor the quality of water migrating onto the 200-UP-2 Operable Unit.

2.6.3.8.2 Sampling Procedures. Sampling will be conducted according to the
protocols listed in EII 5.8, Groundwater Sampling (WHC 1988). Temperature, pH,
turbidity, and electrical conductivity will be monitored during the purging of each well.
Wells will be purged until a minimum of three well and sand pack pore space volumes have
been removed or until all parameters have stabilized. Purged ground water will be collected
and properly disposed of depending upon its quality. Two samples will be collected for
inorganic and radionuclide analyses; one will be unfiltered, and a second will be filtered
through a 0.45- micron filter before being bottled and preserved. Samples will be labeled
with the well designation, an indication of the filtration, and the date of collection. .
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^ 2.6.3.8.3 Water Level Measurement. Water level measurements will be taken
monthly and before each time the well is purged and sampled. These data will be used to
evaluate seasonal water level fluctuations and to establish horizontal and vertical ground
water gradients. These data will also be used to determine the amount of water that needs to
purged from each well before it is sampled. Water level elevations will be measured to the
nearest 0.01 ft (0.003 m). All measurements will be conducted according to Ell 10.2,
Measurements of Groundwater Levels (WHC 1988).

2.6.4 Subtask 6c - Laboratory Analyses

Laboratory physical and chemical analyses will be performed on selected soil samples
collected during drilling of the boreholes for monitoring wells. Chemical analyses will be
run on all ground water samples.

For the first sampling round, each ground water sample will be run for constituents of
^7 concern (Table FSP-1). The list of analytes for subsequent rounds will probably be reduced

C-1
based on the results of the first sampling round. The analytes, analytical methods, container
types, preservatives and holding times for the water samples are listed in the QAPP.

2.6.5 Subtask 6d - Data Evaluation

Subtask 6d is not specifically a field-related task and is not detailed in the FSP.
Hydrogeologic and hydraulic data will be collected as part of Task 6. Physical and chemical
laboratory analytical data will also be collected and compiled. Ground water modeling is to
be performed in Subtask 6d. The data evaluation for Task 6 is discussed in greater detail in
the work plan.

-- 2.7 TASK 7- AIR INVESTIGATION

Two high-volume air samplers will be placed onsite based on review of existing
a` meteorological data. The samplers will be located upwind and downwind of the 200-UP-2

Operable Unit as shown in Figure 69 of the work plan. The procedures outlined in EII 5.12,
Air Ouality Sampling of Ambient and Downwind Air at Waste Sites will be used for all
ambient air sampling activities.

2.8 TASK 8 - ECOLOGICAL INVESTIGATION

Phase I RI ecological investigation activities will include a literature search and data
review, and a site walkthrough. The site walkthrough will consist of a field survey to
characterize existing flora and fauna. Field conditions of the vegetation and animal activities
such as rodent vegetation and small mammals or mammalian fecal material will be collected
at the site as determined by the field biologist. These activities are intended to identify
potential biota concerns that need to be addressed in a Phase II RI. Particular emphasis will
be given to identifying potential exposure pathways to biota that migrate off the operable unit
or that introduce contaminants into the food web.
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2.9 TASK 9- SEISMIC REFLECTION SURVEY

A seismic reflection survey will also be run across the operable unit. Three north-
south

^
and two east-west lines are planned for a total of 22,000 linear feet (Figure FSP-2).

The survey is designed to locate the caliche layer (an important aquitard) and any zones of
perched water above it. Both of these surfaces should be good reflectors that show up well
on seismic logs. The collection of seismic data is an efficient and cost effective method for
mapping the lateral continuity of the caliche layer and any overlying perched water zones.

Geophone and shot spacings will be designed to gather high-resolution information to a
depth of approximately 300 feet. Explosives will be used to generate seismic waves and
special care will be taken to ensure that no facilities or waste areas are disturbed during the
field activities. All seismic work will be conducted in accordance with geophysical survey
work, EII 11.2 (WHC 1988). The data to be collected will include borehole geologic logs,
geophysical logs, and soil sample physical parameters.

2.10 TASK 10 - PROCESS EFFLUENT PIPELINE INTEGRITY ASSESSMENT

Initially, the drawings of piping system construction and installation systems will be
reviewed. Specific lines will be selected for initial testing, especially those serving the large
volume liquid disposal units (e.g. cribs). Particular attention will be given to the possibility
of isolating (by airtight valves) and pressurizing the system or sections of the system to
determine the possibility of leaks. If the evaluation indicates that a distribution system or
sections of a system can be isolated and pressurized with existing valves or retrofitted valves,
the distribution system will be pressure-tested with air for determining the possibility of
leaks. Systems or sections of a system that indicate the potential for leaks (pressure
reduction over time) will be pressure-tested using an appropriate tracer gas.

A standard procedure has not been approved by Westinghouse Hanford, but based on
- the engineering evaluation of techniques for determining potential leaks from underground

piping systems that was performed for 200-BP-1 (Hayward 1990), it is recommended that
helium tracer gas be used to detect pipe leaks. Hayward (1990) recommends the use of a
portable helium detector to locate a leak in a pipeline. The detector uses a sensor block that
relies on changes in thermal conductivity. Each gas has a unique thermal conductivity which
is reported as it passes over the sensor. To locate a leak, ambient air samples are collected
by the sampler immediately above the ground surface at 2-ft intervals over the entire
suspected length of the pipeline. If helium is detected over a certain portion of the pipeline,
the leak can be located within 6 inches by collecting multiple samples in the area of concern.
For further discussion of the necessary procedures, refer to "An Evaluation of Techniques
for Determining Potential Leaks from Underground Piping Systems in the 200-BP-1 Operable
Unit" (Hayward 1990). Sampling points where helium gas is encountered will be noted as
being locations where effluent leakage could have occurred. These soil locations will be
targeted for further soil characterization.

0
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2.11 TASK 11 - GEODETIC SURVEY

Surveys are to be completed by a licensed surveyor, registered in the State of
Washington. Vertical control will be referenced to a U.S. Geological Survey datum obtained
from a permanent benchmark.

Horizontal (x, y coordinates) locations of surface soil samples, surface water/sediment
samples, and corners of geophysics and soil gas survey grids will be professionally surveyed.
Horizontal and vertical locations will be professionally surveyed for all soil borings and new
wells after installation and selected pre-existing wells in which level measurements and
ground water sampling is performed.

Monitoring wells will be surveyed after installation of a tamper-proof locking well cap
casing cover, set in concrete. The horizontal plane accuracy is _+ 1 ft and is measured at
any point on the well-casing cover. The vertical plane survey must be accurate to ± 0.01 ft.

N. Three evaluations are to be measured, including the following:
a-°

top of inner well casing

^ • top of outer protective casing (uncapped)

permanent survey mark attached to the outer protective well casing.

The point at which the elevation is measured should be scribed, so water level
measurements will be taken at the same location.

2.12 FIELD INVESTIGATION ACTIVITIES FOR WASTE MANAGEMENT UNITS
AND UNPLANNED RELEASES

The sections below describe each waste management unit and Unplanned Release and
the specific investigative activities at each of these sources. General rationale, approach, and
methods for the activities are discussed in Sections 2.2 through 2.6 of this FSP. The waste
management units are presented first, followed by the unplanned releases.

2.12.1 Construction Surface Laydown Area

The Construction Surface Laydown Area (Laydown Area) (Figure FSP-3) was active
from 1945 to 1950 and was used to dispose of valves, piping, and other plumbing materials.
There are no reported liquid wastes or radioactive contaminated materials disposed in the
Laydown Area. There is very little information known about the nature of material disposed
at the Laydown Area. The investigations at this waste management unit will include various
screening procedures as well as intrusive activities such as vadose zone drilling and soil
sampling. The boundaries of the Laydown Area are not well defined and the 216-U-17 Crib
is reported to partially encompass the former Laydown Area (Deford 1991). The

•

WHC/03-91/00555A

SAP/FSP-30



DOE-RL-91-19
Draft A

•-i
0
0

f`

16th Street

N37600 I ® 299-W19-24

_. ®
299-W19-23

4 37400 1 I

^

ss -^

C
N

^ Q

O

0 100ft

4 -
0 30m

Figure FSP-3. 216-U-17 Crib and Construction Surface Laydown Area..
(Sources: Liquid Effluent Study Final Project Report, WHC, Aug 1990.

WHC-EP-0367 and WHC CAD Drawing, 1991)

--------------------i
Approximate Location of
Construction Surface
Laydown Area

I i
I ^

299-W19-19

61 299-W19-25 - - - - J
Is-

®

216-U-17 Crib

® EW-15
299-W i 9-20

® Existing Well

O Existing Vadose
Zone Well

® Approximate Location
of Proposed Well In
Perched Zone

® Approximate Location
of Proposed Vadose
Zone Soil Boring

rvEwo4- Hanford Coordinate
« x Fenceline

SAP/FSP-31



DOE-RL-91-19
Draft A

investigative methods to be performed at the Laydown Area are outlined below and •
summarized in the flow chart in Figure FSP-4.

Surface geophysics surveys (EM and GPR) - This survey will be used to delineate
the boundaries and backfilled area(s) and to locate buried objects and utilities
prior to intrusive activities. A 20 foot (6 m) spacing is initially proposed for the
geophysics grid.

Surface radiation survey - Actual spacing may vary with site conditions. The
purpose of this survey is to locate areas of radioactive contamination if they exist
and provide screening data for location and numbers of surface soil samples and
beta/gamma spectrometer probe sites. A field procedure will be developed to
accomplish the radiation survey at both the surface and at a slight depth.

• Soil gas survey - This survey is to screen for the presence or absence of volatile
organic compounds in near-surface soils. The soil gas survey is not considered
conclusive that volatile organic compounds at lower concentrations may not be
present. Since there is little known information regarding the nature of possible

° contaminants at the Construction Surface Laydown Area, the soil gas survey is
warranted as a contamination screening activity. The soil gas survey will be
performed on a grid with a 40 ft (12 m) spacing. Intermediate sample points may
be added to delineate anomalies identified during the survey.

• Beta/gamma spectrometer probe survey (probe survey) - If the surface radiation
survey indicates areas of radionuclide contamination, a probe survey will be run

-,y on the same grid as the soil gas survey (40 ft (12 m) spacings). The final density
of probe samples will be designated in the field by the Field Team Leader after =
the surface radiation survey. The probe survey is used as a follow-up study in

d any areas detected to have surface radiation readings above background,
determine if the near-surface soils are contaminated, and provide screening

0° information for selection of location and quantity of vadose zone soil borings if
necessary. The probe survey characterizes specific radionuclides in the soil and
confirms absence or presence of specific contaminants.

Surface and near-surface soil samples - Surface soil samples will be collected at
areas that show visual evidence of contamination (stains) and/or areas with
anomalous radiation survey, soil gas survey, and probe survey readings. Soil
samples will be analyzed for constituents of concern.

Vadose zone soil borings - Vadose zone drilling and sampling will be conducted
following the geophysics, radionuclide surveys, soil gas survey, and probe
survey. At least two borings are estimated to be necessary to characterize any
vadose zone soil contamination. Vadose zone soil samples will be collected for
analysis at intervals described in Section 2.5.3.1 of this FSP. The vadose zone
soil samples collected will be screened in the field with the organic vapor .
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analyzer and radionuclide monitoring instruments and up to 20 percent submitted •
for analyses of the constituents of concern (Table FSP-1) because little
information is available about disposed material.

2.12.2 207-U Retention Basins

The retention basins are currently an active waste management unit. Until 1972, the
basins received steam condensate and cooling water from the U03 Plant. Since then the
basins have received only cooling water from the UO3 Plant. The north basin is overgrown
with aquatic plant life. Vadose zone soil borings will be drilled on the north and south ends
of the basins as part of the investigation of Unplanned Releases UN-200-W- 111 and UN-200-
W-112 (Section 2.12.34) to characterize possible soil contamination beneath the Unplanned
Release locations and the basins. Up to 20 percent of the samples collected will be
designated for analysis of constituents of concern (Table FSP-1) because the retention basins
received waste from a variety of sources. The following investigative methods are planned
for the 207-U Retention Basins (Figure FSP-5).

^
• Surface radiation survey - The survey will be performed around the basin

" perimeters and across the concrete divider (spillway) between the basins to locate
areas of highest surface contamination. The survey will provide general
information about the occurrence and location of surface contamination.
Unplanned Releases UN-200-W-111 and UN-200-W-112 are located on the north
and south ends of the basins, respectively, and the 241-U Tank Farm is located
just outside the west border, near the retention basins. These features are likely to
influence the surface radiation survey and should be taken into account when

•.s interpreting the readings. Surface contamination has been reported to be 200 to
greater than 100,000 counts per minute at the 207-U Retentioit Basins (Deford

" 1991).

^ • Surface water and sediment samples - Samples will be collected from the north
and south retention basins (one sample each) following EII procedures developed
by Westinghouse Hanford. Approximate locations of these samples are shown on
Figure FSP-5. These samples will be analyzed for constituents of concern
(Table FSP-1) because the site is reported to have received wastes from a variety
of sources.

2.12.3 216-U-1 and 216-U-2 Cribs

The 216-U-1 and 216-U-2 Cribs (Figure FSP-6) were constructed in 1951 and operated
until 1967. They received liquid waste from U Plant and U03 Plant. A discussion of waste-
disposal history is in Section 2.1.3 of the work plan. Activities planned for the investigation
of the 216-U-1 and 216-U-2 Cribs are:

^
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• • Surface radiation survey - The survey is intended to locate areas of surface
contamination around the cribs. Access restrictions prohibit a walkover survey
on top of the cribs so the radiation survey will be conducted along the edges of
the cribs.

Surface soil sample - One surface soil sample will be collected from the location
of the perched zone well to be drilled next to the cribs (see below) or from the
location of highest readings in the surface radiation survey. The surface soil
sample will be analyzed for the constituents of concern (Table FSP-1).

• Vadose zone soil boring and perched zone well - Two vadose zone soil borings
will be drilled and sampled near the 216-U-1 and 216-U-2 Cribs. One boring
(location EW-11, Figure FSP-6) will be drilled by cable-tool methods and
completed as a well in the perched water zone known to exist in the vicinity of
the cribs (Baker et al. 1988). The well will likely be on the south side of the
216-U-1 and 216-U-2 Cribs because perched water is believed to flow northward
in this area (Baker et al. 1988) from the 216-U-16 Crib. Section 2.6.3 describes
the drilling and installation of perched zone wells (and aquifer wells). The
second vadose zone soil boring will be drilled close to the cribs to characterize
soil and contamination directly adjacent to the cribs. During drilling of both
boreholes, soil samples will be collected, and up to 20 percent of these will be
selected for analysis as noted below.

Seventy-five percent of the samples selected for analyses will be tested for constituents
reported in the WIDS waste inventories (Deford 1991) as listed below:

• nitrate

r • phosphate

ON • sulfate

• 137C+S

• •106Ru

• 90Sr

• alpha

• total beta.

Twenty-five percent of the samples selected for analyses will be analyzed for constituents of
concern (Table FSP-1). Sodium is reported to have been disposed, but is naturally present
and analysis for sodium is not necessarily an indicator of contamination.
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2.12.4 216-U-3 French Drain •

The approximate location of the 216-U-3 French Drain is shown on Figure FSP-7.
The drain is a 12 ft (4 m) deep filled excavation with a 6 ft (2 m) diameter and side slopes of
3:1. The French drain received condensate from the 241-U Steam Condenser on waste tanks
in the 241-U Tank Farm located just outside the west boundary of the 200-UP-2 Operable
Unit.

The investigative activities to be performed at the 216-U-3 French Drain are:

Surface geophysics surveys (EM and GPR) - Surface geophysics will be used to
locate excavated area above the drain and the borders and depth of the drain. An
initial grid spacing of 10 feet (3 m) is proposed. Actual spacing may vary with
site conditions.

M • Surface radiation survey - Following the geophysics surveys in the vicinity of the
Gl^ drain and excavated area, the surface radiation survey will be conducted for

general characterization of the area

-^ • Vadose zone soil boring - One boring will be drilled next to the drain below the
gravel backfill. One boring is appropriate for the objectives of the Phase I RI.
Up to 20 percent of the collected soil samples will be analyzed for those
contaminants reported in the WIDS waste inventory to have been disposed at this
source (Deford 1991):

• nitrate

• "'Cs

^ • 106Ru (reported as a zero value but may be present in trace amounts)

• 90Sr

• alpha

• beta.

The 216-U-3 French Drain reportedly received waste from only one source (the
condensate from the 110-U Tank in the 241-U Tank Farm); therefore, no samples are
planned for analysis of constituents of concern.

.
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2.12.5 216-U-4 Reverse Well, 216-U-4A French Drain and 216-U-4B French Drain
9

The locations of the 216-U-4 Reverse Well, 216-U-4A and U-4B French Drains are
shown on Figure FSP-8. All three waste management units reportedly received
decontamination wastes exclusively from the 222-U Laboratory (Deford 1991). Because of
their proximity and related disposal histories, the reverse well and the two French drains are
grouped together for the Phase I RI as essentially one source.

The only screening activity planned at these waste management units is a surface
radiation survey. The survey will be conducted generally for health and safety monitoring
and to establish backeround levels in the area.

Vadose zone soil boring - One boring will be drilled in the vicinity of the three waste
management units (Figure FSP-8). Borehole sampling is described in Section 2.5.3 of this
FSP. Soil samples will be collected and screened with the organic vapor and radiation
monitoring instruments. Up to 20 percent of the samples collected will be selected for

r" analysis of contaminants reported in the WIDS work inventories for the 216-U-4 Reverse
Well and the 216-U-4A and 216-U-4B French Drains are listed below:

• nitrate

• phosphate

.. , • all radionuclides listed as constituents of concern (Table FSP-1)*

A
• volatile organics if warranted by screening activities during drilling and sample

collection.

° * This list of radionuclides is included because "plutonium and fission byproducts" are
mentioned as part of the 222-U Laboratory waste (Deford 1991).

2.12.6 216-U-5 and 216-U-6 Trenches

Locations of the 216-U-5 and 216-U-6 Trenches are shown in Figure FSP-9. These
trenches were created for a one-time disposal of unirradiated uranium waste from the cold
startup of U Plant (Section 2.1.3 of the work plan). Both trenches are now backfilled to
ground level.

The activities planned at the trenches are:

Surface radiation survey - The survey will be used to locate areas of higher
surface contamination and gather background information for the health and
safety monitoring. Screening by the radiation survey will help designate
beta/gamma probe locations, surface soil samples, and vadose zone borings.

0

WHC/03-91/00555A

SAP/FSP-40



9

N 39000 °o
0
^

q ^

UN-200-W-118

0

241-WR
VauR

® Existing Well
* Unplanned Release
® Approximate Location of

Proposed Vadose Zone
Soil Boring

q Specified Waste
Management Unit
or Feature

N3^_ Hanford Coordinate
Railroad Track
Fenceline

^•^• Estimated Boundary

tn

0 200 ft
'

;^: Approximate

N Approix'unate Location of
278-U-15
(UN-200-W-125)

0At^rt
__.. re 61 m-^-

22607-W-5 Septic->O

207-U Solvent
Fadliry

241-U-381
Settling Tank

..^E-2g&W18-18
^ ^......o ....................

216-U-1 and
216-U-2 Cribs

9 1 3

UN-200-W-60

U-Plant
Tunnel

211-U
Tank
Farm UN-20o-W-138

Blower Pit .
2gsW19-8y

0C. ® ^

^J r^[ls p^a^

^J

French

2607-W-7
Septlc -

Divers(on Box

241.UX.302

Catch Tank

7

-

216-U-4
Reverse Well

/

ry
J^:w^2V

UN-200-W-78

' Additions

UN-200-W-39

Figure FSP-8. Site Locations Within U-Plant Facility
(Sources: Deford 1991, and 1985 WHS air photo)

216-U-7
French Drain

French Drain

- UN-2o0-W-55

^--N^

252-U

ol
®299-W79-29

Sand Filter

b
O

a ...

b

Burial Groundi
Burning Pit



DOE-RL-91-19
Draft A

•
o
°O

n
z

^,.

t^

U Plant 310.
Tunnel r

241-U
Tank Farm

UN-200-W-138
(approximate location) ^

0 100 ft
1 I ^

0 30m -N-
I 1 I

,,,216-U-6 Trench

9 Eq.:

EW-13 ®
216-U-5 Trench

2607-W-7 Septic

FU Plant
* Unplanned Release

Location

® Approximate Location of
Proposed Vadose Zone
Soil Boring

® Approximate Location
of Proposed Well in
Perched Zone

N37^_ Hanford Coordinate

Figure FSP-9. 216-U-5 and 216-U-6 Trenches.
(Source: WHC CAD drawing and WHC 1991 and 1985 WHC air photos)

SAP/FSP-42

m
c -
W

F

0



DOE-RL-91-19
Draft A

• Surface geophysics surveys (EM and GPR) - The geophysics surveys will be used
^ to delineate locations of the trenches, boundaries, and depth of backfill. Spacing

of the geophysics survey lines will initially be 30 ft (9 m). Lines may be spaced
closer to delineate anomalies.

Beta/gamma spectrometer probe survey - The probe survey is to determine areas
of highest near-surface contamination at each trench. Approximately two probe
locations will be surveyed in the 216-U-6 Trench and four will be surveyed in the
216-U-5 Trench to screen the near-surface for both trenches. Number of probe
locations is estimated and is considered adequate for the size of the source areas
for a Phase I study.

• Surface soil samples - One surface soil sample will be collected at the location of
each trench (or next to it to avoid the backfill material). Surface soil will be
analyzed for constituents reported in the WIDS waste inventory to have been

C) disposed in the trenches.

G • Vadose zone soil borings and perched zone well - Two borings are planned (one
for each trench) to characterize the vadose zone contamination present beneath
each source. The borings will be drilled through the backfill in the trenches if
health and safety and RWP/HWOP criteria are met. Samples will be screened
with the organic vapor and radionuclide monitoring instruments and up to 20
percent will be submitted for analysis. In addition, one cable-tool boring will be
drilled to the perched zone and completed as a monitoring well. Vadose zone
soils will also be sampled and analyzed from this boring.

All vadose zone soil samples (from 3 borings) will be analyzed for constituents
, reported in the WIDS waste inventory to have been disposed in the trenches (Deford 1991) as

listed below:

^, • nitrate

• 137(.5

• 106Ru

• 90Sr

• uranium (natural) *

• alpha

• beta.

.
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* Uranium is not specifically reported in the radionuclide inventory because the
uranium disposed was unirradiated. However, it is included in the list of analytes.

2.12.7 216-U-7 French Drain

Figure FSP-10 shows the location of the 216-U-7 French Drain on the northeast side of
the 221-U Building. The drain is 8 ft (2 m) south of the counting box to which it is
connected. The French drain top extends a few inches above grade and is capped with a
wooden cover. Although some confusion in the literature exists rega'rding the exact location
of a spill of uranyl nitrate hexahydrate into the ground in this area (whether it was the
216-U-7 French Drain or the "vessel vent blower pit" that drains to the 241-WR Vault,
Figure FSP-10), it is assumed that 300 lb (140 kg) of uranium in uranyl nitrate hexahydrate
form was discharged at the 216-U-7 French Drain to the vadose zone. The exact location
may not be critical in characterizing contamination in the vadose zone because the 216-U-7
French Drain and the blower pit are very close together (Figure FSP-10).

Activities to be performed at the 216-U-7 French Drain are:

• Surface radiation survey - This survey will be conducted to locate areas of higher
_ surface contamination and gather background information for the health and

safety monitoring.

• Vadose zone soil boring - One vadose zone soil boring is planned near the
216-U-7 French Drain. Soil samples will be collected and screened with the
organic vapor analyzer and radionuclide monitoring instruments. Up to 20
percent of samples collected from the boring will be submitted for analysis of the
following:

^ • nitrate

^ • uranium (not on WIDS radionuclide inventory, but uranyl nitrate
hexahydrate reported to have been disposed, Deford 1991).

No analyses of constituents of concern are planned because only one known release is
reported at the 216-U-7 French Drain. The investigation of the 216-U-7 French Drain
satisfies requirements for characterization of Unplanned Release UN-200-W-138.

2.12.8 216-U-8 Crib

Figure FSP-11 depicts the location and general configuration of the 216-U-8 Crib. The
crib received acidic process condensate from 221-U, and 224-U Buildings and the 291-U
Stack drainage. Ground settling has occurred at this crib and fill dirt was used to fill sink
holes. In 1960 effluents were rerouted to the 216-U-12 Crib. The ground is reported to
have been stable since 1975 (Deford 1991).

•
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. Activities planned at the 216-U-8 Crib are similar to methods planned at other cribs:

• Surface radiation survey - This survey will be performed as part of the health and
safety monitoring and to screen for surface contamination next to the crib.
Access restrictions prohibit a walkover survey of the crib, therefore the surface
radiation survey will be performed along the edges of the crib.

• Surface soil sample - One surface soil sample will be collected next to the
216-U-8 Crib. The surface soil sample will be analyzed for constituents of
concern (Table FSP-1).

• Vadose zone soil boring and perched zone well - One soil boring will be drilled
as close to the crib as possible; and one cable-tool drilled boring will be placed
approximately 150 ft (46 m) south of the 216-U-8 Crib and be completed as a
well in the perched zone (if present). The vadose zone soil be sampled and

^?- analyzed from both borings. All samples will be screened for levels of
radionuclides and organics. Seventy-five percent of the samples selected for
analyses will be analyzed for following:

• nitrate

. z4'Am*

• 6oCo

• "'Cs

...e . 239/241"u

^ • 106Ru
C^

• 90Sr

. zssU

• alpha

• beta.

* Americium-241 is noted on the WIDS sheet for the 216-U-12 Crib (which
replaced the 216-U-8 Crib in 1960). Americium-241 is included here because of
the related histories of the two cribs.

•
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The 216-U-8 Crib received a variety of wastes from different sources; therefore, twenty-five •
percent of the samples selected for analyses will be analyzed constituents of concern
(Table FSP-1).

Ruthenium-106 may be deleted from the list of constituents of concern due to its short
half-life if it can be confirmed that there has been no release of this isotope in the past few
years.

2.12.9 216-U-12 Crib

Figure FSP-12 shows the location of the 216-U-12 Crib. The 216-U-12 Crib replaced
the 216-U-8 Crib in 1960 when the 216-U-8 Crib began showing signs of ground failure and
subsidence. The waste-related history of the 216-U-12 Crib is detailed in Section 2.1.3 of
the work plan. The crib received waste from a number of sources including: 291-U Stack

LO
drainage, 241-WR Vault waste, 224-U process condensate, and waste from the C-7 tank in
the 224-U Building.

Activities planned at the 216-U-12 Crib are similar to methods planned at other cribs:

-- • Surface radiation survey - The survey will be performed as part of the health and
,-. safety monitoring and to screen for surface contamination next to the crib.

Access restrictions prohibit a walkover survey of the crib, therefore the surface
radiation survey will be performed along the edges of the cribs.

E. e

• Surface soil sample - One surface soil sample will be collected. The surface soil
sample will be analyzed for constituents of concern (Table FSP-1).

^ • Vadose zone soil borings - One soil boring will be drilled and sampled as close to
- the crib as possible and one cable-tool drilled boring will be placed approximately

150 ft (46 m) north of the 216-U-12 Crib and be completed as a well in the
perched zone expected to exist at this location (EW-14). This proposed well is
the same one described 150 ft (46 m) south of the 216-U-8 Crib in
Section 2.12.8. The vadose zone soil will also be sampled and analyzed from the
cable-tool boring. Up to 20 percent of the collected soil samples will be selected
for analysis. Seventy-five percent of the samples selected for analyses will be
submitted for analysis of WIDS-reported constituents as listed below:

• nitrate

• '^'Am

• 'Co

• 137C+S

^
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• 3H

. 23sna°Pu

• 106Ru

• 90Sr

• z'BU

• alpha

• beta.

Twenty-five percent of samples selected for analyses will be analyzed for constituents of

concern (Table FSP-1) (216-U-12 Crib received a variety of wastes).

2.12.10 216-U-14 Ditch

The 216-U-14 Ditch has provided waste disposal for several 200 West Area facilities

since 1944. Until 1984, the ditch was open and ran from north-northeast to south-southwest

across approximately 1 mi (1.6 km) of the western portion of the 200-UP-2 Operable Unit.

Approximately three-fourths of the ditch was backfilled in 1984 at least partly with material

removed from the northern most part of the ditch (now the Powerhouse Pond). Historically

referred to as the "Laundry Ditch," the 216-U-14 Ditch received liquid wastes from the,

2724-W Laundry Building but received a greater waste burden from several other waste

sources (see also Section 2.1.3 of the work plan). A site map of the 216-U-14 Ditch is

^ shown on Figure FSP-13. The following activities are planned for the 216-U-14 Ditch:

^ • Surface radiation survey - A radiation survey will be conducted over the entire

p' length of the ditch (both backfilled areas and open portions). The survey will be

used to locate areas of surface contamination to help guide placement of

beta/gamma probe locations, surface water and sediment sampling, and borings.

• Surface geophysics surveys - EM and GPR surveys will be conducted over the

backfilled portion of the ditch to delineate the former ditch boundaries and depth

of backfill. Initial spacing of the grid lines will be 30 ft (9 m). Lines may be

spaced closer to delineate anomalies.

^...J

Beta/gamma spectrometer probe survey - The probe survey will be conducted

along the backfilled portion of the ditch at a spacing of approximately 250 ft

(77 m) between probe locations. Actual probe spacing will be determined in the

field after the surface radiation survey and geophysics survey. Information

collected during the probe survey will be used to help select locations of vadose

zone soil borings.
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Surface water and sediment sampling (also addressed in Task 4, Section 2.4) -
Samples will be collected from four locations in the ditch (Figure FSP-13). One
surface water and sediment sample will be collected from the open northernmost
portion (Powerhouse Pond), one from upgradient of the 207-U Retention Basins,
one downgradient of the retention basins and one south of 16th Street on the
southern section of the open ditch (Figure FSP-13). These locations were chosen
in areas of standing water and are either within features (i.e., Powerhouse Pond)
or upgradient or downgradient of a possible influence on the ditch. Surface water
and sediment samples will be analyzed for the constituents of concern
(Table FSP-1).

• Vadose zone soil borings and perched zone well - A total of four vadose zone
borings will be drilled along or in the 216-U-14 Ditch: three will be drilled in or
near the ditch and one will be drilled to the perched water zone by cable-tool

C' method (location EW-10) Figure FSP-13. Two of the vadose zone soil borings
^ will be drilled through the backfilled portion of the ditch, into the soil below, and

the third will be drilled next to the open southern portion of the ditch, on the east
bank. Data from the probe survey will be used to assist in determining final

^ locations of the borings. Areas found to have higher near-surface activities will
be considered candidates for the location of vadose zone borings. Vadose zone
samples will be collected and analyzed from all borings in the same manner as
described above for the other vadose zone borings.

Because of the complex disposal history of the ditch (Deford 1991 and WHC 1990), up to 20
percent of the soil samples will be selected for analyses of constituents of concern (Table
FSP-1).

_ 2.12.11 216-U-15 Trench

CV` The 216-U-15 Trench is the same source as Unplanned Release UN-200-W-125
(Deford 1991). The trench is described as a backfilled hole west of U Plant and the
approximate location is depicted on Figure FSP-14. The trench reportedly received a
one-time disposal of 26,500 liters (approximately 8,000 gallons) of "interface crud"',
activated charcoal, and diatomaceous earth containing about 1 Curie of "fission products"
from a tank in the 276-U Solvent Storage Area. The trench also reportedly received hexone
(or paraffin hydrocarbon, the historical literature is uncertain according to the 200-UP-2
Operable Unit Technical Baseline Report, Deford 1991) and tributyl phosphate. The
following activities are planned for the 216-U-15 Trench:

• Surface radiation survey - Following the geophysics surveys (see below) and the
location of the trench delineated, a surface radiation survey will be conducted at
the location to look for areas of contaminated soil that may have been related to

1/ "interface crud": no further explanation of this term has been found in the literature.
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disposal practices at the trench. The requirements for health and safety will be ^
met by historic data and monitoring during operations.

Surface geophysics surveys - Since the location of the trench is poorly defined,
EM and GPR surveys will be run in the vicinity to delineate the location and
depth of backfill. The spacing of the EM and GPR survey lines are planned to
be 10 ft (3m) and cover an area of about 10,000 ft2 (947 m2).

Soil gas survey - A soil gas survey will be run on the same grid used for the
geophysics. The soil gas survey is used as a screening device for possible
volatile organic contamination and is not considered conclusive that volatile
organic compounds at lower concentrations may not be present.

• Surface soil sample - At least one surface soil sample is planned near the location
of the now backfilled trench. The purpose of this sample is to check for
contamination that may have occurred on the edges of the trench during disposal

- or backfilling. The soil sample will be analyzed for constituents of concern
(Table FSP-1). Location of the soil sample will be determined upon considering
the results of the surface radiation survey and geophysics survey.

Beta/gamma spectrometer probe survey - A probe survey will be run along the
same grid as the geophysics once the location of the 216-U-15 Trench is
delineated. The probe will be used to detect near-surface contamination along the
margins of the trench and possibly in the backfill of the trench.

t • Vadose zone soil boring - One soil boring will be drilled in the trench. Soil
samples will be collected during drilling as discussed in Section 2.6.3. Seventy-

^ five percent of the collected samples will be analyzed for constituents reported in
- the WIDS as listed below:

CY° • '3'Cs

• 106Ru

• 70Sr

• 23sU

• alpha

• beta.

Five percent of collected samples will be analyzed for constituents of concern
(Table FSP-1).

•
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2.12.12 216-U-16 Crib

• The 216-U-16 Crib received liquid waste from 1984 to 1987 including process
condensate, chemical sewer waste, and compressor cooling water. Discharge of large
volumes of liquid at the 216-U-16 Crib (approximately 409,000,000 L; 107,000,000 gal)
created perched water that moved north to the 216-U-1 and 216-U-2 Cribs, mobilizing
uranium to the unconfined aquifer beneath the 216-U-1 and 216-U-2 Cribs (Baker et al.
1988). The 216-U-16 Crib is shown in Figure FSP-15.

Activities planned at the 216-U-16 Crib are:

Surface radiation survey - The survey is to locate areas of surface contamination
around the crib. Access restrictions prohibit the walkover survey from being run
over the top of the crib so the survey will be run along the edges.

N • Vadose zone soil boring and perched zone wells - One vadose zone soil boring
will be drilled adjacent to the crib. A second and third vadose zone boring will
be drilled to the perched water zone near the south and north ends of the crib
(locations EW-11 and EW-12) and both will be completed as monitoring wells.
Location EW-11 is also discussed as part of the investigation of the 216-U-1 and
216-U-2 Cribs. The vadose zone soil will be sampled and analyzed from these
borings as described in Section 2.5.3. Seventy-five percent of samples selected
for analysis will be analyzed for constituents reported in WIDS as listed below:

e„ • 24iAm

^^ • 137C+S

• 239Pu

ON
. 9oSr

• alpha

• beta.

Twenty-five percent of the collected samples will be analyzed for constituents of
concern (Table FSP-1) because of the unknown composition of some of the liquid waste
disposed in the 216-U-16 Crib.

2.12.13 216-U-17 Crib

The 216-U-17 Crib is the only remaining active crib within the 200-UP-2 Operable
Unit (Figure FSP-16). The 216-U-17 Crib replaced the 216-U-12 Crib in 1988. The unit

• receives U03 Plant process condensate. A neutralization system was placed into operation
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before startup of this unit to preclude the discharge of process condensate outside the range
of 2.0 to 12.5 pH. The 216-U-17 Crib was apparently constructed over part of the former
Construction Surface Laydown Area (Section 2.12.1). The activities planned at the 216-U-17
Crib are:

Surface radiation survey - No surface radiation has been reported from the
216-U-17 Crib and the crib is covered with a 10-mil PVC membrane vapor
barrier and backfill. However, a survey will be conducted to confirm the absence
of surface contamination or locate contamination if it exists.

• Vadose zone soil boring and perched zone well - One vadose zone boring is
planned adjacent to the 216-U-17 Crib. A second boring will be drilled to the
east and completed as a well in the perched zone (EW-15). Key effluent
constituents are not expected to have reached ground water during interim use of
this crib because of low infiltration rates and natural barriers to downward flow.
Pre-existing concentrations of key constituents from past-practice sources may

-•^ complicate interpretation of ground water monitoring results (WHC 1990).

Location of the perched zone well will be determined after review of results of
geophysics surveys, soil gas surveys, and beta/gamma spectrometer probe surveys
conducted at the adjacent Construction Surface Laydown Area. The boring
location will be selected as close to the 216-U-17 Crib as possible, avoiding any
buried objects and disturbed ground, and contamination that may be attributed to
the Construction Surface Laydown Area as described by the surface geophysics
surveys and soil gas and beta/gamma probe. The 216-U-17 Crib is a drainfield
type. It is possible to drill EW-15 within its extent without intersecting the crib
installation itself.

Seventy-five percent of soil samples collected during drilling will be analyzed for
constituents reported in WIDS as listed below:

• nitrate*

• Z°'Am

• 3H

• 2s9Pu

• uranium*

• alpha.

0
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* These constituents were noted to be in the U03 process condensate in the Liquid
^ Effluent Study Final Project Report, WHC 1990. Nitrate is included to be a

tracer for other constituents.

Twenty-five percent of soil samples collected during drilling will be analyzed for constituents
of concern (Table FSP-1). The WIDS sheets (Deford 1991) do not list all the key
constituents as noted in the Liquid Effluent Study Final Project Report, WHC 1990, and this
is an inconsistency of sources. The analysis of the constituents of concern will clarify what
is present in the vadose zone soil.

2.12.14 241-U-151 Diversion Box

There are no reported releases from the 241-U-151 Diversion Box (Figure FSP-17).
Surface contamination has been reported in the vicinity (UN-200-W-6), but this will be
addressed as part of the Unplanned Release investigation (Section 2.12.23). No other
activities are planned during the Phase I RI for the 241-U-151 Diversion Box. A release

_ from the diversion box would constitute an unplanned release, and the scope of the Phase I
RI addresses Unplanned Releases in the WIDS. Other unplanned releases may be added to

' the work plan once they become part of the WIDS.

2.12.15 241-U-152 Diversion Box

The 241-U-152 Diversion Box is next to the 241-U-151 Diversion Box (Figure
FSP-17). There are no reported releases from the 241-U-152 Diversion Box; however,
surface contamination has been reported in the vicinity (UN-200-W-6). The suspected
surface contamination will be addressed as part of the investigation of UN-200-W-6. For the
same reasons as discussed in the section above, no other activities are planned during the

' Phase I RI for the 241-U-152 Diversion Box.

cAI

0

2.12.16 241-UX-154 Diversion Box

The 241-UX-154 Diversion Box is located just east of the 221-U Building (Figure
FSP-18). No reported releases to soil have occurred from this unit; therefore, no specific
investigative activities are planned for this unit as part of the Phase I RI.

2.12.17 241-UX-302 Catch Tank

The 241-UX-302 Catch Tank (Figure FSP-18) receives wastes from the 241-UX-154
Diversion Box, including high level process waste and decontamination wastes. There are no
reported releases or spills associated with the 241-UX-302 Catch Tank. No specific
investigative activities are planned for this unit as part of the Phase I RI. A release from the
tank would constitute an unplanned release. The scope of the Phase I RI addresses
unplanned releases as listed in WIDS. The work plan allows for Unplanned Release
locations to be added once they are incorporated into the WIDS.
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2.12.18 241-U-361 Settling Tank

0The 241-U-361 Settling Tank received liquid wastes enroute to the 216-U-1 and 216-
U-2 Cribs. Location of the settling tank is shown on Figure FSP-19. In 1987 an estimated
28,000 gal (104,000 L) of sludge remained in the tank with unknown plutonium content at
2,125 Ci beta/gamma. There are no releases or spills reported in the WIDS outside the tank;
therefore, no Phase I RI activities are planned.

2.12.19 241-WR-Vault

The location of the 241-WR Vault is shown on Figure FSP-20. The vault is below
grade, north of the north end of U Plant. A detailed description of the construction and
contents of the 241-WR Vault is in Section 2.1.3 of the work plan. The vault was used to
store uranyl nitrate hexahydrate for feed to U Plant, as well as nitric acid, tributyl phosphate,
and thorium wastes. A thorium spill from a tank that overflowed one of the cells in the vault
is reported to have occurred in the 1960's (Deford 1991). However, there are no unplanned

- releases reported in WIDS outside the vault; therefore, no specific activities are planned for
the 241-WR Vault during the Phase I RI.

2.12.20 2607-W-5 Septic Tank and Drain Field

The location of the 2607-W-5 Septic Tank and Drain Field is shown on Figure 2-18.
This septic system has two 'drain fields, an abandoned one is located northwest of the septic
tank and an active one is located north of the tank. The 2607-W-5 Septic Tank and Drain
Field receives sanitary waste water and sewage from the U Plant, 222-U Laboratory, 224-U
Building, and the 271-U Building (Deford 1991). There are no specific waste inventories

^ reported for this waste management unit. Volume of discharge per day is estimated in the
WIDS sheets as 12.2 m3/day (approximately 3,200 gal/day). However, this seems unlikely

-- considering most of the facilities within U Plant are not active. Activities planned for this
site are:

Surface radiation survey - The survey is to locate areas of surface contamination
for possible surface soil sampling

Surface geophysics surveys (EM and GPR) - The geophysics surveys are to
delineate site boundaries and backfilled areas and to locate buried obstructions.
Initial grid spacing will be 20 ft (6 m) and closer if anomalies need to be further
delineated.

Near-surface sample - One subsurface sample will be collected from each drain
field. Samples will be collected at a depth of about 4 feet below surface (the
backfill at the drain fields is even with the grade) by hand auger or other
appropriate method, depending on site conditions, following procedures in EII 5.2
(WHC 1988). Sample locations will be chosen considering results of the surface
radiation survey and will be taken in the middle of the drain field as close as
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^ possible to the distributor piping. The soil samples will be analyzed for
constituents of concern (Table FSP-1).

2.12.21 2607-W-7 Septic Tank and Drain Field

The location of the 2607-W-7 Septic Tank and Drain Field is shown on Figure FSP-20.
The 2607-W-7 Septic Tank and Drain Field is currently active and receives sewage from U
Plant. No specific waste inventory is reported for the 2607-W-7 Septic Tank. Estimated
volume of discharge is 1.02 m'/day (270 gallons/day) (Deford 1991). Activities planned for
this location are:

Surface radiation survey - The survey is to locate areas of surface contamination
for possible surface soil sampling

• Surface geophysics surveys (EM and GPR) - Geophysics surveys are to delineate
site boundaries and backfilled areas and to locate buried obstructions. Initial grid

c., spacing will be 20 ft (6 m) and closer if anomalies need to be further delineated.

..,,
• Near-surface soil sample - One near-surface soil sample is planned for the drain

field and will be collected by hand auger where the outlet of the tank feeds the
drain field (EII 5.2, WHC 1988). Location of the sample will be chosen
considering results of the surface radiation survey. The soil sample will be
analyzed for constituents of concern (Table FSP-1).

2.12.22 Burial Ground/Burning Pit

The Burial Ground/Burning Pit is located immediately northeast of the intersection of
16th Street and Beloit Avenue at approximate Hanford Site coordinates N72500 W38000

-(Figure FSP-21). The Burial Ground/Burning Pit is barricaded with metal posts and chain
and is marked with "Underground Radioactive Material" signs. The contents of the Burial
Ground/Burning Pit are unknown but contaminated clothing and contaminated soils are
reported (Deford 1991, Baldridge 1959). The Phase I RI activities for the Burial
Ground/Burning Pit will be similar to those of the Construction Surface Laydown Area
(Section 2.12.1). Activities planned are:

Surface geophysics surveys (EM and GPR) - to delineate the site boundaries and
backfilled area(s) and to locate buried objects and utilities prior to intrusive
activities. A 20-ft (6-m) spacing between survey lines will initially be used.

Surface radiation survey - The survey is to locate areas of any surface radioactive
contamination and provide screening data for location and numbers of surface soil
samples and beta/gamma spectrometer probe sites.

• Soil gas survey - The soil gas survey is to determine the presence or absence of
volatile organic compounds in soils. The soil gas survey will be conducted after
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Figure FSP-21. Burial Ground/Burning Pit.
(Source: WHC CAD drawing, Deford 1991, and Baidridge 1959)
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• the boundaries of the site are delineated by geophysics surveys. The soil gas
survey will be performed initially at points approximately 40 ft (12 m) apart and
closer spacing may be needed to follow up anomalies during the survey. Actual
spacing may vary depending on site boundaries and existing information.

Beta/gamma spectrometer probe survey - If the surface radiation survey defines
areas of radionuclide contamination, a probe survey will be run. Spacing of the
probe locations will be approximately 40 ft (12 m) apart on the same grid as the
soil gas survey. The probe survey is used to follow-up any areas with surface
radiation readings above background (as measured by the field instruments),
determine if the near-surface soils are contaminated, and provide screening -
information for location and quantity of vadose zone soil borings.

• Surface and near-surface soil samples`s Surface soil samples will be collected at
areas in the Burial Ground/Burning Pit with anomalous radiation survey readings

`V and probe readings. The number and location of soil samples to be collected also
depends on site observations (such as stained areas). A maximum number of four
surface samples is expected for the Burial Ground/Burning Pit, generally based
on the size of the waste management unit. If no screening "hits" are obtained, at
least two surface samples will be collected to demonstrate contaminant levels at
the site. Surface and/or near-surface soil samples are planned to be analyzed for
constituents of concern, but specific analytes will be determined after review of
screening activities.

• Vadose zone soil borings - Vadose zone drilling and sampling will be conducted
following the surface radiation, geophysics, and soil gas surveys and probe
survey. Two borings are estimated to be necessary to characterize the vadose
zone and contamination at this location. All vadose zone soil samples collected
during drilling will be screened in the field with the organic vapor analyzer and
radionuclide instruments and up to 20 percent of samples will be selected for
analysis of constituents of concern. However, specific analytes will be
determined following screening activities.

2.12.23 UN-200-W-6

Unplanned Release UN-200-W-6 is located on the ground surface around the
241-U-151 and 241-U-152 Diversion Boxes (Figure FSP-22). Unknown beta/gamma with a
maximum dose rate of 20 mR/hr at the surface is reported in the WIDS sheets (Deford
1991). The contamination was covered with one foot of clean soil and the area delimited
with rope and posted with radiation zone signs (Table 1 of the work plan summarizes the
information reported for all the unplanned releases addressed in the Phase I RI).

• Surface radiation survey - The survey will be conducted in the vicinity of the
release as part of the investigation of 216-U-1 and 216-U-2 Cribs
(Section 2.1.2.3). However, the 216-U-151 and 216-U-152 Diversion Boxes and
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the nearby 241-U Tank Farm O ust outside the west boundary of the Unit) will
likely affect the readings and should be taken into account when the survey is
conducted.

• Near-surface soil sample - One near-surface soil sample below one foot depth is
planned at this area to identify and characterize surface contamination due to the
Unplanned Release. The sample will be of soil beneath the one foot of fill. Soil
samples will be collected as per EII 5.2, Soil and Sediment Sampling and
analyzed for constituents of concern (Table FSP-1) since the nature of
contamination is not known (Deford 1991).

2.12.24 UN-200-W-19

Unplanned Release UN-200-W-19 is located near the 241-U-361 Settling Tank and the
216-U-1 and 216-U-2 Cribs. The release occurred when drainage from the tributyl

'0 phosphate and U03 Plants overflowed tank and crib vents. According to the WIDS,
decontamination was attempted and the area was backfilled. Activities planned at the
UN-200-W-19 are:

r•. ^

.A • Surface soil sampling in the area of the release with the highest contamination
indicated from a surface radiation survey (run as an activity for the 216-U-1 and
216-U-2 Cribs). A maximum number of 2 samples is estimated. The surface
soil will be analyzed for constituents of concern (Table FSP-1).

As discussed in Section 2.12.18, no sampling activities are planned at the 241-U-361
-1 Settling Tank because no Unplanned Release at this location is included in the WIDS. The

scope of this Phase I RI addresses Unplanned Releases in the WIDS but this work plan
allows for addition of new locations as they are added to the WIDS.

2.12.25 UN-200-W-33
cY%

Unplanned Release UN-200-W-33 is described in the WIDS (Deford 1991) as a flange
leak in the C-5 tank condensate line. The line is a 3 in. (0.08 m) diameter underground
stainless steel pipe to the point where it enters the 270-W Neutralization Tank in the
northeast end of the 2715 Chemical Storage Building, and is 6-in. (.15-m) diameter vitrified
clay pipe from there to the 216-U-8 Crib. This line passes about 90 ft (28 m) east of the
224-U Building. The top 4 in. (0. 1 m) of contaminated soil was removed and new soil filled
in. The area was removed from radiation zone status in December 1970. A surface
radiation survey will be conducted along the pipeline to locate areas of surface
contamination. If contamination is indicated, surface soil samples will be collected and
analyzed for constituents of concern (Table FSP-1). A maximum number of 2 samples is
estimated.

^
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2.12.26 UN-200-W-39

Unplanned Release UN-200-W-39 is described in the WIDS (Deford 1991) as a leak at
the 224-U Building. The contamination was buried in a trench and covered with 3 ft (0.9 m)
of soil. The area was removed from radiation zone status in June 1972 and is now under the
224-UA addition. Since this release is now under a building, it makes it especially difficult
to characterize. Sampling will be included in the decommission and demolition of the
building.

2.12.27 UN-200-W-46

Unplanned Release UN-200-W-46 is described in the WIDS (Deford 1991) as a burial
operation of an H-2 centrifuge from REDOX resulting in spotty contamination in the Z and
U Plant areas. The release occurred in 1958 and contamination was deposited on all
horizontal surfaces outside the buildings. Since UN-200-W-46 does not have a specific
location, the notation on Plate 2 of the work plan should be considered a generalization.
Activities to be performed for this Unplanned Release investigation are:

• Surface radiation survey - The survey will be in the general vicinity as reported
(on the northeast side of U Plant) and used in conjunction with site observations
to select wipe sample locations.

• Wipe samples - Approximately five wipe samples are planned to be collected
from horizontal surfaces to be designated during a site walkthrough and
considering results of the surface radiation survey and current information. If no
anomalous surface readings are found, wipe samples will not be collected. Wipe
samples will be analyzed for radionuclides reported to exist in REDOX processes:

-- • 137Cs

C7% • 60Co

• 239M40PU

• 238U

• alpha

• beta.

2.12.28 UN-200-W-48

Unplanned Release UN-200-W-48 is described as leakage that occurred in 1958 from a
contaminated jumper in transit at the U Plant railroad crossing (Deford 1991). The
contaminated area is reported to be 1,000 ft2 (70 m2). Unknown beta/gamma readings to 9

0
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• R/hr have been reported. UN-200-W-48 is one of four Unplanned Releases reported in the
200-UP-2 Operable Unit that caused surface contamination along the railroad tracks. The
other Unplanned Releases are UN-200-W-60, -117 and -118. The following activities are
planned for the general location of the unplanned release.

Surface radiation survey - A survey will be conducted along the railroad tracks
from the fork in the tracks just west of the reported location of UN-200-W-48 to
the U Plant tunnel and along the fork to a point near the middle of U Plant. This
survey will serve to screen all four Unplanned Releases reported along the
railroad tracks (UN-200-W-48, -60, -117, and -118).

Surface soil sampling - One or two surface soil samples are planned to be taken
in areas of contamination found by the surface radiation survey. The surface
samples will be analyzed for the constituents of concern (Table FSP-1).

C4Y 2.12.29 UN-200-W-55
C,:t

Unplanned Release UN-200-W-55 is described as 1.5 tons (1.3 metric tons) of uranium
powder that had been separated from fission products. In 1960, a broken hose caused the
contamination of the 224-U asphalt loading ramp and nearby roadway. Most of the powder
was swept up and drummed for recovery. The rest was washed off the asphalt and into the
ground surface (Deford 1991).

• Surface radiation survey - The survey is to locate areas of possible surface
contamination in the vicinity of the release.

^i
• Surface soil samples - Approximately two to four surface soil samples (depending

' on results of the surface radiation survey) will be collected from the suspected
^ contamination area and analyzed for Z'$U.

^ 2.12.30 UN-200-W-60

Unplanned Release UN-200-W-60 occurred in 1966 and is described as a defective
transfer box containing PUREX equipment that was contaminated. The release occurred
along an area extending 75 yds (69 m) along the 221-U railroad cut from the tunnel door.
The following activities are planned for investigation of UN-200-W-60:

Surface radiation survey - The surface radiation survey described in Section
2.12.29 above (UN-200-W-48) addresses the area of UN-200-W-60.

Surface soil sampling - Surface soil sampling will be conducted within the
location of Unplanned Release UN-200-W-60 where the surface radiation survey
indicates contamination. A maximum of 6 soil samples are anticipated for this
possible source based on the size of the release location and the results of the

0
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surface radiation survey. The soil samples will be analyzed for radionuclides ^
common to PUREX as listed below:

cr+

cr

• 137Cs

• 60Co

• 3H

• 239n4°Pu

• 238U

• alpha

• beta.

2.12.31 UN-200-W-78

Unplanned Release UN-200-W-78 occurred in 1970 and is described in WIDS (Deford
1991) as a spill of U03 powder during movement of a loading pallet that contaminated an
area about 40 ft2 (4 m2). Contamination was reported at 20,000 ct/min. The contaminated
soil was reported to have been removed. The following activities are planned for
UN-200-W-78:

`1 • Surface radiation survey - A survey will be conducted in the vicinity of the spill
to locate possible areas of surface contamination.

' • Surface soil samples - One or two surface soil samples may be taken from the
site based on the general size of the release location and if surface contamination
is indicated. The soil samples will be analyzed for the radionuclides of the
constituents of concern (Table FSP-1).

2.12.32 UN-200-W-86

Unplanned Release UN-200-W-86 refers to contamination consisting of pigeon feces
containing 114Cs, 137Cs, 90Sr, and '06Ru, with readings from 10,000 dis/min beta/gamma to 40
mR/hr (Deford 1991). The contamination was designated as an Unplanned Release in 1981.
The 204-S Basin, just across the northwest boundary of the 200-UP-2 Operable Unit, was
decontaminated to background radiation levels (WIDS sheet information). The affected area

0
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^ around 221-U Building was chained off and posted as a radiation area. The following
activities are planned for UN-200-W-86:

A surface radiation survey will be conducted to assist in the selection of sample
locations (i.e., screening for surface contamination in areas where pigeon feces
are observed).

Wipe samples - Approximately 5 wipe samples will be collected from horizontal
surfaces to be determined during a site walkthrough, current information and the
results of the radiation survey. Radiation monitors will be used during the site
visit to assist in selection of wipe sample locations. If no anomalous levels are
found during the radiation survey, no wipe samples will be collected. The wipe

samples will be analyzed for the following analytes:

• `s^Cs
C)

• "'Cs

• 90Sr

• 106Ru

2.12.33 UN-200-W-101

Unplanned Release UN-200-W-101 is described as reclaimed acid containing 90Sr
fission products to about 1 Ci that spilled onto the ground near the northeast end of the

221-U Building from Section R-1 to R-9. A radiological survey conducted in 1976 revealed

surface contamination up to 300 ct/min. The WIDS (Deford 1991) quote the REDOX
^ Radiation Monitoring Management Report of November 1967 as:

"Special Services Operation resealed about 20,000 ft2 (1900 m2) of ground surface at
the rear of the 221-U Building. The area extends from Section 1 through 9 and out to
the road east of the building. The original tar seal over an old radioactive liquid spill
area had decomposed and permitted weeds to grow, bringing beta contamination to the
surface of the ground. Strontium-90 was identified as the active isotope. In effecting
the reseal, all weeds were removed, a soil sterilizing agent was sprayed over the
ground, and a hot tar base applied; and this was capped with a fine mesh of chipped
gravel."

Since the suspected area is now covered by a tar seal, no surface radiation survey will be
conducted. The following activities are planned for UN-200-W-101:

Beta/gamma spectrometer probe survey - Following a site visit to delineate the
area covered by the tar, a probe survey will be performed to locate areas of

0
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near-surface contamination. Spacing of the probe sample points will be
determined in the field, but are expected to be about 10 ft (3 m) apart.

Vadose zone soil boring - Following the beta/gamma spectrometer probe survey
one or two borings will be drilled and sampled methods. The potential remains
for deterioration of the tar "cap" and subsequent release. Up to 20 percent of the
soil samples collected will be analyzed for the radionuclides of the constituents of
concern (Table FSP-1).

2.12.34 UN-200-W-111 and UN-200-W-112

Unplanned Releases UN-200-W-111 and -112 are comprised of buried sludge scraped
from the bottoms of the north and south basins of the 207-U Retention Basins and Plate 2).
Each trench contains about 27 yds' (21 m3) of sludge. The trenches were covered with about
4 ft (1 m) of clean soil. The following activities are planned for each source:

11;7* • Surface radiation survey - The survey conducted for the 207-U Retention Basins
investigation will include the areas of UN-200-W- 111 and -112 (Section 2.12.2)
and is not planned to be run separately for the unplanned releases.

Surface geophysics surveys (EM and GPR) - Surface geophysics will be
conducted to delineate the limits of the trenches on each end of the retention
basins and depth of the backfill. Initial spacing of the grid lines will be 20 ft
(6 m).

°a • Vadose zone soil borings - One boring is planned to be drilled through both the
UN-200-W-111 and UN-200-112 Unplanned Release locations. Samples will be

" collected and up to 20 percent will be selected for analysis of the constituents of
- concern (Table FSP-1).

0` 2.12.35 UN-200-W-117

Unplanned Release UN-200-W-117 is described as contaminated liquid and particulate
matter dropped from railroad cars that serviced the 221-U facility during the Uranium
Recovery Program, Equipment Decontamination Program, and the various storage and
unloading activities. Location of the Unplanned Release is reported as "the ground around
the railroad cut directly northeast of the 221-U Building" in the WIDS (Deford 1991). These
activities started in 1952 with the Uranium Recovery Program (1952 to 1957) and have
continued intermittently to the present (Deford 1991). UN-200-W-117 is one of four
Unplanned Releases that occurred along the railroad tracks near U Plant. The others are
UN-200-W-48, -60, and -118. The following activities are planned for UN-200-W-117:

Surface radiation survey - The surface radiation survey described in Section
2.12.28 above (UN-200-W-48) addresses the area of UN-200-W-117.

0
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• Surface soil samples - Surface soil will be sampled from areas of contamination
along the railroad tracks identified by the surface radiation survey. It is
anticipated that a maximum of four surface samples will need to be analyzed to
characterize the Unplanned Release location. Surface soil samples will be
analyzed for the radionuclides of the constituents of concern.

2.12.36 UN-200-W-118

Unplanned Release UN-200-W-1 18 is the result of spills from the reclaimed nitric acid
unloading stations in the 221-U Chemical Tank Farm. Windborne particulate matter spread
to the ground surface outside the concrete unloading station. The location was designated a
radiation zone but has since been released, as contamination has decayed to background
levels (Deford 1991). The location of UN-200-W-118 is the railroad spur about 50 ft (15 m)
northwest of the U Plant. Activities planned for UN-200-W-118 are:

^,p • Surface radiation survey - The surface radiation survey described in
Section 2.12.28 above (UN-200-W-48) addresses the area of UN-200-W-118.

• Surface soil samples - Surface soil will be sampled from areas of contamination
indicated along the railroad tracks from the surface radiation survey. A

" maximum of two surface samples is anticipated based on the size of the release
and if surface contamination is indicated. Soil samples will be analyzed for the
radionuclides of the constituents of concern.

>. a 2.12.37 UN-200-W-125

Unplanned Release UN-200-W-125 is the same as the 216-U-15 Trench. Refer to
Section 2.12.11 for a discussion of the source and planned activities.

- 2.12.38 UN-200-W-138

tr^
Unplanned Release UN-200-W-138 is the same as the 216-U-7 French Drain. Refer to

Section 2.12.7 for a discussion of the source and planned activities.

•
WHC/03-91/00555A

SAP/FSP-77



DOE-RL-91-19
Draft A

• 3.0 DECONTAMINATION EQUIPMENT AND PROCEDURES

Decontamination procedures have been established for the Hanford Site by
Westinghouse Hanford and are provided in EII (WHC 1988), which includes decontamination
requirements and specific methods for radiological and nonradiological contamination.

Ell 5.4, Decontamination of Drill Well Development and SamplingF^,uipment (WHC
1988) establishes methods and equipment for decontaminating drilling equipment to mitigate
cross contamination during drilling and samples collected for physical analysis only.

EII Section 5.5, Decontamination of Equipment for RCRA/CERCLA Sampling (WHC
1988) establishes methods and equipment for decontamination of sampling equipment that is
used for both physical and analytical testing.

^

r4
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1.0 PROJECT DESCRIPTION

1.1 PROJECT OBJECTIVE

The primary objective of the environmental investigations at the 200-UP-2 Operable
Unit is to define the presence, general extent, and location of radioactive and other
contamination in the surface soil, surface water, vadose zone soil, perched water zone, and
ground water. Data resulting from this investigation will be evaluated to determine the most
feasible options for remediation or closure.

1.2 BACKGROUND INFORMATION

The 200-UP-2 Operable Unit is located in the east-central portion of the 200 West
Area of the Hanford Site. Detailed background information regarding the history and present
use of the operable unit is provided in Section 2.0 of the 200-UP-2 Operable Unit RI/FS

I ° Work Plan.

1.3 QUALITY ASSURANCE PROJECT PLAN APPLICABILITY AND
RELATIONSHIP TO THE WESTINGHOUSE HANFORD COMPANY QUALITY
ASSURANCE PROGRAM

This QAPP applies specifically to the Phase I RI field activities and laboratory
analyses performed as part of environmental investigations in the 200-UP-2 Operable Unit.
The QAPP is an element of the SAP prepared specifically for this phase of investigation and
is prepared in compliance with the Westinghouse Hanford QA program plan for CERCLA
RI/FS activities. This plan describes the means selected to implement the overall QA
program requirements defined by the Quality Assurance Manual (WHC-CM-4-2) (WHC
1988a), as applicable to CERCLA RI/FS environmental investigations, while accommodating
the specific requirements for project plan format and content agreed upon in the Hanford
Federal Facility Agreement and Consent Order (Ecology et al. 1990). In addition, the QAPP
conforms to the requirements of DOE's Environmental Restoration Remedial Action Quality
Requirements (DOE/RL-90-28). It contains a matrix of procedural resources, from the
Quality Assurance Manual (WHC 1988a) and the Environmental Investigations and Site
Characterization Manual (WHC-CM-7-7) (WHC 1988b), that have been drawn upon to
support the 200-UP-2 Operable Unit RI/FS QAPP. The QAPP is subject to mandatory
review and revision prior to use on subsequent phases of the investigation. Distribution and
revision control will be performed in compliance with Quality Assurance Manual (WHC
1988a) procedures Quality Requirement (QR) 6.0, Document Control , and Quality
Instruction (QI) 6.1, Westinghouse Hanford Company Ouality Assurance Document Control
(WHC 1988a). The QAPP distribution shall routinely include all review/approval personnel
indicated on the title page of the document and all other individuals designated by the
Westinghouse Hanford Technical Lead. All plans and procedures referenced in the QAPP
are available for regulatory review on request by the direction of the Technical Lead.
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1.4 SCHEDULE OF ACTIVITIES 0

The investigations that will be conducted in the 200-UP-2 Operable Unit will be
subdivided into two or more discrete phases and a number of individual tasks. Because the
results of the task activity in an individual phase may significantly affect the technical
activities planned for subsequent phases, this QAPP shall undergo mandatory review after
completion of each phase and shall be updated or modified to accommodate any required
revisions in the scope of work. This version of the QAPP applies specifically to Phase I of
the RI.

Individual tasks for the Phase I RI are described in Section 5.0 of the 200-UP-2
Operable Unit RI/FS Work Plan and in Section 2.0 of the FSP.

e°a
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` 2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

2.1 TECHNICAL LEAD RESPONSIBILITIES

The Environmental Engineering and Technology Function of Westinghouse Hanford
has primary responsibilities for conducting this investigation. Organizational charts are
included in the PMP for this operable unit that define personnel assignments and individual
Westinghouse Hanford field team structures applicable to the various types of tasks included
in Phase I.

External participant contractors or subcontractors shall be evaluated and selected for
certain portions of task activities at the direction of the Technical Lead in compliance with
procedures instructions QR 4.0, Procurement Document Control ; QI 4.1, Procurement

^ Document Control ; QI 4.2, External Services Control ; QR 7.0, Control of Purchased Items
and Services ; QI 7.1, Procurement Planning and Control ; and QI 7.2, Supplier Evaluation

q4;-- (WHC 1988a). Major participant contractor and subcontractor resources are listed in Figure
2 of the PMP. All contractor plans and procedures shall be approved prior to use and shall
be available for regulatory review after Westinghouse Hanford approval. All analytical

-^ procedures shall be reviewed and approved by the applicable Westinghouse Hanford
organizations.

2.2 ANALYTICAL LABORATORIES

A Westinghouse Hanford field sampling team will be assigned responsibility for
^ screening all samples for gross alpha and beta/gamma radioactivity. Samples exhibiting any
^ levels of radioactivity above ambient background as detected by the field screening

instruments for radionuclides will be routed to an appropriate Westinghouse Hanford or
- another Hanford Site participant contractor laboratory equipped and qualified to perform
^ analysis of radioactive samples in accordance with the RWP. At the Technical Lead's

direction, services of alternate qualified laboratories shall be procured for radioactive sample
analysis (if onsite laboratory capacity is not available) and for the performance of split
sample analysis. If such an option is selected, the QA plan and applicable analytical
procedures from the alternate laboratory shall be approved by Westinghouse Hanford prior to
their use. Westinghouse Hanford Office of Sample Management (OSM) is responsible for
laboratory procurement, contract oversight and data validation. All other samples will be
routed to an appropriate approved Westinghouse Hanford participant contractor or
subcontractor laboratory. For participant contractor or subcontractor laboratories, applicable
quality requirements shall be invoked as part of the approved procurement document or work
order. All analyses shall be coordinated through the OSM and shall be performed in
compliance with Westinghouse Hanford-approved laboratory QA plans and analytical
procedures, subject to the surveillance controls invoked by QI 7.3, Source Surveillance and
Ins tion .
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2.3 OTHER SUPPORT CONTRACTORS

Procurement of all other contracted field activities shall be in compliance with
standard Westinghouse Hanford procurement procedures requirements as discussed in
Sections 2.1 and 4.1. All work shall be performed in compliance with Westinghouse
Hanford-approved QA plans and/or procedures, subject to controls of QI 7.3, Source
Surveillance and Inspection (WHC 1988a). Applicable quality requirements shall be invoked
as part of the approved procurement documentation or work order as noted in Section 4.1.

.^A

^

•

WHC/03-91/00548A

SAP/QAPP-4



DOE/RL-91-19

Draft A

9 3.0 OBJECTIVES FOR MEASUREMENTS

The development of DQOs for the 200-UP-2 Operable Unit RI/FS is discussed in
Section 4.0 of the work plan. Additional analytical, data based on soil and ground water
sampling activities will be obtained and evaluated to further characterize the nature and
extent of radioactive and other contamination and to determine the most feasible options for
remediation. The analytes of interest for this operable unit and DQOs are listed in Table
QAPP-1 and include radionuclides, metals, volatile organic compounds, and extractable
organic compounds. Analytical data will be obtained at several different levels, based on the
criteria provided in Data Quality Objectives for Remedial Response Activities: Volume I,
Development Process (EPA 1987). They are described below.

• Level V: Nonstandard methods will be required for analysis of radionuclides
and other analytes determined to be in a radioactive matrix by the Level I
screening process. Depending on the level of radioactivity noted in screening,

° analysis will either be performed onsite by a qualified Westinghouse Hanford
or participant contractor laboratory, or offsite by an approved subcontractor or
participant contractor in accordance with the RWP. Laboratories may or may
not be CLP participant laboratories, and new or modified analytical methods
will be required. Detection limits, precision, and accuracy will be specific for
the method, and they must be prepared, reviewed, and approved prior to use
in compliance with applicable Westinghouse Hanford procurement control
procedures.

'- • Level IV : Full CLP analytical methods and protocols will be used on samples
where CLP methods and protocols are available and warranted. These
analyses will undergo rigorous QA/QC documentation as mandated by CLP.

^ • Level III: Level III analyses shall be performed for selected analytes using
standard EPA as shown in Table QAPP-1 and ASTM methods (Table
QAPP-2). Data validation requirements and intralaboratory QC requirements
shall be invoked that, in terms of data quality, approximate the requirements of
the CLP for Level IV analysis.

• Level II : Soil gas samples shall be obtained from locations at specific sources,
as discussed in Section 2.2 of the FSP for determining the distribution of
volatile organic contaminants of concern. DQOs for soil gas are equipment
specific and will be determined prior to RI field activities once equipment is
specified. Soil gas samples exhibiting detectable levels of volatile constituents
of concern will necessitate full laboratory analysis for volatile organic
constituents of concern for the soil samples collected in the areas surveyed by
gas samples. Soil samples will also be analyzed using field screening methods
such as x-ray fluorescence, specific conductance, ion selective electrodes,

0
headspace/gas chromatograph, solvent extraction/GC, and beta/gamma

WHC/03-91/00548A
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Table QAPP-1. Comprehensive List of Analytes and Parameters3/

Cn

ro
^

ro

rn

Ground Water/Surface Water------------
^^ysis tl PQLI/ Precision2l Accumcy2/ Analysis t/ PQLtI Precision^ Accuracy^

Radionuclides (PCi/8) (RPD) (°!o) (pCi/L) (RPD) (°lo)

Gross Alpha 900.0 M TBD ±30 ±25 900.0 10 ±25 ±25
Gross Beta 900.0 M TBD ±30 ±25 900.0 5 ±25 ±25
Gross Gamma TBD TBD ±30 ±25 TBD TBD ±25 ±20
Americium-241 907.0 M TED ±30 ±25 907.0 TBD ±25 ±25
Carbon-14 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Cesium-137 901.0 M TBD ±30 ±25 901.0 10 ±25 ±25
Cobalt-60 901.1 M TBD ±30 ±25 901.1 TBD ±25 ±25
Europium-154 901.1 M TBD ±30 ±25 901.1 TBD ±25 ±25
Europium-155 901.1 M TBD ±30 ±25 901.1 TBD ±25 ±25
Iodine-129 902.0 M TBD ±30 ±25 902.0 10 ±25 ±25
Niobium-95 901.1 M TBD ±30 ±25 901.1 TBD ±25 ±25
Plutonium 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25
Plutonium-238 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25
Plutonium-239/240 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25
Radium 900.1 M TED ±30 ±25 900.1 2.5 ±25 ±25
Ruthenium-106 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Strontium-90 905.0 M TBD ±30 ±25 905.0 5 ±25 ±25
Technetium-99 901.1 M TBD ±30 ±25 901.1 TBD ±25 ±25
Tritium 906.0 M TBD ±30 ±25 906.0 300 ±25 ±25
Uranium-234 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25
Uranium-235 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25
Uranium-236 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25
Uranium-238 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25

•
0
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Table QAPP-1. Comprehensive List of Analytes and Parameters.3/

07

ro
A

ro
ro
^

---- -----------SoiUSediment----------------- --------------- Ground Water/Surface Water------------
Analysis t! PQLI/ Precision2/ Accuracy2/ Analysis IF PQLI/ Precision2/ Accuracy2l

Organics (mg/kg) (RPD) (0/0) (RPD) (%)

Acetone 8240 0.1 ±25 ±30 8240 100 ±20 ±25
Carbon tetrachloride 8240 0.005 ±25 ±30 8240 1 ±20 ±25
Chlorofoan 8240 0.005 ±25 ±30 8240 5 ±20 ±25
DDT 8080 0.008 ±25 ±30 8080 0.1 ±20 ±25
Kerosene 8015 20 ±35 ±30 8015 500 ±35 ±25
Methylene chloride 8240 0.005 ±25 ±30 8240 5 ±20 ±25
ABBK 8240 0.5 ±25 ±30 8240 5 ±20 ±25
Toluene 8240 0.005 ±25 ±30 8240 5 ±20 ±25
Tributyl phosphate TBD TBD ±35 ±30 TBD TBD ±30 ±25

TBD = To Be Detemtined

M = EPA method modified to include extraction from the solid medium, extraction method is matrix- and
laboratory-specific if herefore TBD.

1/ Prescribed ProceduresforMeasurements ofRadtoactivity in Drinking Water (EPA 1980)
Test Methodsfor Evaluation ofSolfd Waste (SW 846) Third Edition (EPA 1986)
Methodsfor Chemical Arudysis ofWater and Waste (EPA 1983)

2/ Precision and accuracy are goals. Since these parameters are highly matrix dependent they could vary greatly from the goals
listed.

3/ Methods for extraction and analyses of the wipe will be specified in the statement of work for the laboratory.



Table QAPP-1. Comprehensive List of Analytes and Parameters.3/

Cn

ro

ro
00

--___----__Ground Water/Surface Water---- -------

Analysis t/ PQLI/ Precision2l Accumcy2l Analysis I/ PQU/ Precision2/ AccuracyZ(

Inorganics (mg/kg) (RPD) (%) (µg/L) (RPD) (%)

Aluminum 6010 0.45 ±25 ±30 6010 450 ±20 ±25

Ammonia 3502 M 500 ±25 ±30 350.2 500 ±20 ±25

Arsenic 7061 0.02 ±25 ±30 7061 10 ±20 ±25

Barium 6010 0.02 ±25 ±30 6010 20 ±20 ±25

Bo¢on 6010 TBD ±25 ±30 6010 TBD ±20 ±25

Cadmium 6010 0.09 ±25 ±30 6010 1 ±20 ±25

Chromium 6010 0.07 ±25 ±30 6010 10 ±20 ±25

Copper 6010 0.06 ±25 ±30 220.2 10 ±20 ±25

Cyanide 9010 TBD ±25 ±30 335.3 50 ±20 ±25

Fluoride 300 M TBD ±25 ±30 300 50 ±20 ±25

Imn 6010 20 ±25 ±30 6010 70 ±20 ±25

Lead 6010 0.45 ±25 ±30 6010 450 ±20 ±25

Manganese 6010 0.02 ±25 ±30 6010 20 ±20 ±25

Merciuy 7471 0.002 ±25 ±30 245.2 2 ±20 ±25

Nickel 6010 1.5 ±25 ±30 6010 50 ±20 ±25

Nitrate 300 M TBD ±25 ±30 300 130 ±20 ±25

Nitrite 300 M TBD ±25 ±30 300 40 ±20 ±25

Selenium 6010 0.75 ±25 ±30 270.2 20 ±20 ±25

Titanium 6010 TBD ±25 ±30 6010 TBD ±20 ±25

Vanadium 6010 0.08 ±25 ±30 286.2 40 ±20 ±25

Zinc 6010 0.02 ±25 ±30 6010 20 ±20 ±25

0
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radiation screening. Samples exhibiting above-background levels of field
screening parameters will necessitate laboratory analyses for appropriate 200-
UP-2 Operable Unit constituents of concem (Table QAPP-1).

Level I : Soil samples shall undergo field screening to determine gross alpha
and beta/gamma radiation and the presence of combustible and/or ionizable
organic compounds. Samples exhibiting any detectable radioactivity above
natural background as measured by field screening instruments may be routed
to an appropriately equipped and qualified onsite,Westinghouse Hanford or
participant contractor laboratory for analysis as directed in the RWP.
Screening shall be performed by qualified Westinghouse Hanford radiation
protection technologists as specified in governing procedures.

As noted in Section 4.6 of Data Quality Objectives for Remedial Response Activities:
Volume I, Development Process (EPA 1987), universal goals for precision, accuracy,

^:. representativeness, completeness, and comparability cannot be practically established at the
outset of an investigation. Historical data are available, however, that may be used as
minimum guidelines for selection or preparation of analytical methods appropriate for this
investigation. Table QAPP-1 also provides preliminary values for practical quantitation
limits (PQL), precision, and accuracy that are intended for use in initial procurement
negotiations with the analytical laboratory. These preliminary values are based on the results
of evaluation of the DQOs specified in the work plan, the reference specifications identified
in Table QAPP-1, and the general performance capabilities currently expected for
laboratories involved in environmental analyses. Analytical methods and corresponding
PQLs for the organic and inorganic compounds have been chosen based on the cleanup levels
for the respective contaminants as determined by the MTCA Method C. For soils, the
cleanup level is based on 100 times the associated ground water cleanup level. Cleanup

- levels were not calculated for surface water since it was assumed that no surface water would

Cr%
exist at the time of remediation if the current artificial sources of water were terminated. If
cleanup levels established under MTCA are not achievable by a standard EPA analytical
method, the standard method with the lowest PQL has been specified. If new individual
laboratory statements of work are negotiated and new procedures are developed and
approved, Table QAPP-1 and this section shall be revised to reference approved PQL,
precision and accuracy criteria as project requirements.

Goals for data representativeness are addressed qualitatively by the specification of
sampling locations and intervals in the FSP. Objectives for completeness for this
investigation shall require 95 percent of the samples be obtained from sample locations
specified in the FSP, and that contractually or procedurally established requirements for
precision and accuracy be met in at least 90 percent of the total number of requested
determinations. Failure to meet this criterion shall be documented in data summary reports
and shall be considered in the validation process. Corrective action measures shall be

0
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initiated by the Technical Lead as appropriate. Approved analytical procedures shall require

the use of the reporting techniques and units consistent with the EPA reference methods

listed in Table QAPP-1 to facilitate with comparability of data sets in terms of precision and

accuracy.

^
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0 4.0 SAMPLING PROCEDURES

4.1 PROCEDURE APPROVALS AND CONTROL

4.1.1 Westinghouse Hanford Procedures

The Westinghouse Hanford procedures cited in this QAPP have been selected from the
Quality Assurance Program Index (QAPI) included in a Westinghouse Hanford QA program
plan for CERCLA RI/FS activities. Selected procedures include EIIs from the
Environmental Investigations and Site Characterization Manual (WHC 1988b), the Health
Physics Procedures (HPP) from the Health Physics Procedures Manual (WHC 1990), and
QRs and QIs from the Quality Assurance Manual (WHC 1988a). Procedure approval,
revision, and distribution control requirement applicable to Ells are addressed in EII 1.2,
Preparation and Revision of Environmental Investigation Instructions (WHC 1988b);
requirements applicable to QIs and QRs are addressed in QR 5.0, Instructions.
Procedures.and Drawings ; QI 5.1, Preparation of Ouality Assurance Document ; QR 6.0,
Document Control ; and QI 6.1, Quality Assurance Document Control. (WHC 1988a). Other
procedures applicable to the preparation, review, approval, and revision of Hanford

-^ Analytical Laboratories organization procedures shall be as defined in the various procedures
and manuals identified in the QA program plan for CERCLA RI/FS activities. All
procedures are available for regulatory review on request at the direction of the
Westinghouse Hanford Technical Lead.

4.1.2 Participant Contractor/Subcontractor Procedures
-_e

^ As noted in Section 2.1, participant contractor and/or subcontractor services shall be
procured under the applicable requirements of QR 4.0, Procurement Document Control ; QI

-' 4.1, Procurement Document Control ; QI 4.2, External Services Control ; QR 7.0, Control of
cy, Purchased Items and Services ; QI 7.1, Procurement Planning and Control ; and/or QI 7.2,

Supplier Evaluation (WHC 1988a). Whenever such services require procedural controls,
requirements for submittal of procedures for Westinghouse Hanford review and approval
prior to use shall be included in the procurement document or work order, as applicable. In
addition to the submittal of analytical procedures, analytical chemistry laboratory plans and
procedures shall be reviewed and approved prior to use by qualified personnel from the
Westinghouse Hanford Analytical Laboratories organization, or other qualified personnel, as
directed by the Technical Lead. All reviewers shall be qualified under the requirements of
ElI 1.7, Indoctrination Training, and Oualification (WHC 1988b) or other equivalent
qualification procedure. All participant contractor or subcontractor procedures, plans, and/or
manuals shall be retained as project quality records in compliance with EII 1.6, Records
Mana ement (WHC 1988b); QR 17.0, Ouality Assurance Records ; and QI 17.1, u it
Assurance Records Control (WHC 1988a). All such documents are available for regulatory
review on request, at the direction of the Westinghouse Hanford Technical Lead.

17J
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4.2 SAMPLING PROCEDURES

4.2.1 Soil Sampling

All soil sampling shall be performed in accordance with EII 5.2, Soil and Sediment
Samplin (WHC 1988b). All drilling activities shall be in compliance with EII 6.7,
ResourceProtection Well and Test Borehole Drilling (WHC 1988b). All boreholes shall be
logged in compliance with EII 9.1, Geologic Loegine (WHC 1988b). Test pit sampling shall
be in accordance with the auger or grab sample techniques described in EII 5.2. Sample
numbers, types, location, and other site-specific considerations shall be as defined by the
FSP prepared for the 200-UP-2 Operable Unit RI/FS. Documentation requirements are
contained within individual EII procedures and the DMP. All procedures related to sampling
are identified in Table QAPP-2 as applicable to individual tasks.

4.2.2 Ground Water Sampling

All ground water sampling shall be performed in accordance with EII 5.8,
Groundwater Sampling (WHC 1988b). Sampling methods and handling requirements for

" ground water samples are listed in Table QAPP-2.

4.2.3 Surface Water and Sediment Handling

° Surface water will be sampled in accordance with procedures to be developed by

N
Westinghouse Hanford for the EII. Sediment will be sampled in accordance with EII 5.2,
Soil and Sediment Sampling (WHC 1988b).

4.2.4 Sample Container Selection

2P. Sample container types and preservation requirements for Phase I of this investigation
are shown in Tables QAPP-3 and QAPP-4. Sample container size will be determined when
the analytical laboratory is selected. Sample container types, container preparation codes,
preparation requirements, and special-handling requirements are defined by EII 5.2, Soil an
Sediment Sampling (WHC 1988b) and EII 5.8, Groundwater Sampling (WHC 1988b).

4.3 OTHER PROCEDURES

Other procedures that will be required specifically for this phase of the investigation
are identified in Table QAPP-2 for each individual sampling and investigation task.
Documentation requirements shall be addressed within individual procedures and%or the DMP
as appropriate. Analytical procedures are listed in Table QAPP-1.

LJ
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Table QAPP-2. Sampling and Investigative Procedures for Phase I Investigations in the 200-UP-2 Operable Unit.

tn

A

ro
ro

rocedure Title or Subject 21

Task 2
Source

Character-
ization

Task 3
Geologic
Invest-
igation

Task 4
Surface

Water and
Sediment
Invest-
igation

Task 5
Vadose
Zone
Invest-
igation

Task 6
Ground
Water
Invest-
igation

Task 7
Air

Invest-
igation

Task 8
Ecological
Invest-
igation

Task 9
Seismic

Reflection
Survey

Task 10
Geodetic
Survey

EII 1.2 Preparation and Revision of X X X X X X X X
Environmental Investigation
Instructions

EII 1.4 Deviation from Environmental X X X X X X X X
Investigation Instructions

EII 1.5 Field Logbooks X X X X X X X X X

EII 1.6 Records Management X X X X X X X X X

EII 1.7 Indoctrination, Training, and X X X X X X X X X
Qualification

EII 1.11 Technical Data Management X X X X X X X X X

EII 2.1 Preparation of Hazardous Waste X X X X X X X X X
Opeation Permits

EII 2.2 Occupational Health Monitoring X X X X X X X X X

EII 2.3 Administration of Radiation Surveys X X X X X X X X
to Support Environmental
Characterization Work on the Hanford
Site

EII 3.2 Health and Safety Monitoring X X X X X X X X X
Instruments

EII 4.2 Interim Control of Unknown X X X X X X
Suspected Hazardous and Mixed Waste

EII 5.1 Chain of Custody X X X X X X

EII 52 Soil and Sediment Sampling X X X X

EII 5.3 Biotic Sampling X



Table QAPP-2. Sampling and Investigative Procedures for Phase I Investigations in the 200-UP-2 Operable Unit.

tn
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rocedure Title or Subject

Task 2
Source

Character-
ization

Task 3
Geologic
Invest-
igation

Task 4
Surface

Water and
Sediment
Invest-
igation

Task 5
Vadose
Zone
Invest-
igation

Task 6
Ground
Water
Invest-
igation

Task 7
Air

Invest-
igation

Task 8
Ecological
Invest-
igation

Task 9
Seismic

Reflection
Survey

Task 10
Geodetic
Survey

EII 5.4 Field Decontamination of Drilling, X X
Well Development, and Sampling
Equipment

Ell 5.5 1706 ICE Laboratory Decontamination X X X X X X
of RCRA/ CERCLA Sampling
Equipment

EII 5.7A Hanford Geotechnical Library Control X X X X X

EII 5.8 Ground Water Sampling X

EII 5.9 Soil Gas Sampling X

EII 5.10 Sample Identification and Data Entry X X X X X X
into HEIS Database (to be issued)

Ell 5.11 Sample Packaging and Shipping X X X X X X

EII 6.1 Activity Repons of Field Operations X X X X X X X X X

EII 6.4 Ground Water Resource Protection X X
Well Maintenance

EII 6.6 Resource Protection Well X
Characterization and Evaluation

EII 6.7 Resource Protection Well and Test X X X X
Borehole Drilling

EII 6.8 Well Completion X X

Ell 6.9 Ground Water Well and Borehole X X X
Identification and Tracking

0 ^



i II •
;i; 9 = '^a E 09 ' 1

Table QAPP-2. Sampling and Investigative Procedures for Phase I Investigations in the 200-UP-2 Operable Unit.

CA
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rocedure Title or Subject

Task 2
Source

Character-
ization

Task 3
Geologic
Invest-
igation

Task 4
Surface

Water and
Sediment
Invest-
igation

Task 5
Vadose
Zone

Invest-
igation

Task 6
Ground
Water
Invest-
igation

Task 7
Air

Invest-
igation

Task 8
Ecological
Invest-
igation

Task 9
Seismic

Reflection
Survey

Task 10
Geodetic
Survey

Ell 9.1 Geologic Logging X X X X

Ell 10.1 Aquifer Testing X

Ell 102 Measurement of Ground Water Levels X

Ell 103 Purge Water Management X X

Ell 10.4 Well Development Activities X

Ell 11.1 Geophysical Logging X X X

EII 11.2 Geophysical Survey Work X X X

EII12.1 Surveying X X X X X X X

Surface Water Sampling b/ X X

ASTM D-422: Particle Size Analysis c/ X X X

EPA Method 9100: Saturated Hydraulic X X X
Conductivity, Saturated Leachate Conductivity,
and Intrinsic Permeability d/

ASTM D-g4.5: Specific Gravity of Soils c/ X X X

Determination of Bulk Weight of X X X
Undisturbed Soils b/

Determination of Saturation/Capillary Pressure X X X
Relationships b/

Downhole Geophysics X X X

Leak Detection b1 X

Sorption Testing b/ X X



Table QAPP-2. Sampling and Investigative Procedures for Phase I Investigations in the 200-UP-2 Operable Unit.

tn
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rocedure Title or Subject *1

Task 2
Source

Character-
ization

Task 3
Geologic
Invest-
igation

Task 4
Surface

Water and
Sediment
Invest-
igation

Task 5
Vadose
Zone

Invest-
igation

Task 6
Ground
Water
Invest-
igation

Task 7
Air

Invest-
igation

Task 8
Ecological
Invest-
igation

Task 9
Seismic

Reflection
Survey

Task 10
Geodetic
Survey

Underground Utility Location b/ X X X X

Underground Pipe Leak Testing b/ X

Soil Probe Installation and Monitoring b/ X

HPP Radiation Release Survey Record X X X X X X
2.1.14
HPP 3.0 ALARA Program X X X X X X X

HPP 3.1 ALARA X X X X X X X

HPP 5.3.2 Sampling Potentially Contaminated X X X
Water

HPP 6.6 Decontamination and X X X X X X
Decommissioning

HPP 8.0 Radiological Posting X X X X X X

HPP 8.1 Radiological Posting X X X X X X

HPP 9.0 Radiation Work Permit X X X X X X

HPP 9.1 Radiation Work Permit X X X X X X

HPP 10.0 Radioactive Shipments X X X X X X

HPP 10.1 Shipment Receipt of Radioactive X X X X X X
Material

HPP Measurement of Radiation Levels on X X X X X X
10.1.1 Surfaces of Packages of Radioactive

Material

0 . 0
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Table QAPP-2. Sampling and Investigative Procedures for Phase I Investigations in the 200-UP-2 Operable Unit.

tn
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Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 Task 8 Task 9 Task 10
Source Geologic Surface Vadose Ground Air Ecological Seismic Geodetic

Character- Invest- Water and Zone Water Invest- Invest- Reflection Survey

Procedure Title or Subject At ization igation Sediment Invest- Invest- igation igation Survey
Invest- igation igation
igation

HPP Use of the "Surveyed by RPl for X X X X X X

10.1.2 Shipment" Sticker

HPP Dose Rate Measurement from X X X X X X

10.1.3 Packages of Radioactive Material

HPP 11.0 Contamination Release Surveys X X X X X X

HPP 11.1 Contamination Release Surveys X X X X X X

HPP Material Radiation Release Study X X X X X X

11.1.1

Procedures are latest versions of Westinghouse Hanford Environmental Investigations Instructions (EII) selected from
WHC-CM-7-7, Environmental Investigations and Site Characterization Manual (WHC 1991), unless otherwise indicated.

b/ Procedures shall be developed by the Westinghouse Hanford Environmental Group as Ells in compliance with EII 1.2, Preparation and Revision of

Environmental Investigation Instructions (WHC 1991), or shall be developed by other Westinghouse Hanford participating organizations, participant

contractors, or subcontractors in compliance with appropriate procedures invoked by the QA program plan for CERCLA RI/FS activities; see Section 4.1 of the

QAPP.

c/ Procedures are from the current Annual Book of ASTM Standards, Volume 4.0, Soil and Rock, Building Stones, and Geoteztiles.

d/ Procedure is from Test Methods for Evaluating Solid Waste (SW-846), Third Edition (EPA 1986).
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Table QAPP-3. Sample Containers and Preservation Requirements for Soil and
Sediment Samples.

Description Container' Preservatives Holding Times

Metalsb CWM cool, 4°C 6 months

Volatile organics° CWM cool, 4°C 14 days

Radionuclides' TBD TBD 6 months
Ammonia CWM cool, 4°C 28 days
Arsenic CWM cool, 4°C 6 months

Cyanide CWM cool, 4°C 14 days
Fluoride CWM cool, 4°C 28 days

Mercury CWM cool, 4°C 28 days

Nitrate CWM cool, 4°C 48 hours

Nitrite CWM cool, 4°C 48 hours

Titanium CWM cool, 4°C 6 months

DDT CWM cool, 4°C 7 days until extraction,

40 days after extraction

Kerosene CWM cool, 4°C 14 days
Tributyl phosphate TBD TBD TBD

' CWM = Clear, wide mouth glassware
TBD = To be determined

b Metals include Al, Ba, B, Cd, Cr, Cu, Fe, Pb, Mn, Ni, Se, V, and Zn (all are to be analyzed
by Method 6010).

° Volatile organics include acetone, carbon tetrachloride, chloroform, methylene chloride, MIKB
(Hexone) and toluene (all are to be analyzed by Method 8240).

" Radionuclides include gross alpha, gross beta,'"Am, 14C, "'Cs, "Co, 154Eu, 'ssEu 1211 vsNb
plutonium, "BPu, `"AOPu, radium, 106Ru, 90Sr, 11'Tc, tritium, x'4U, IU, 'U, and "BU.

Sources: Prescribed Procedures for Measurements ofRadioactivity in Drinking Water (EPA 1980)
Test Methods for Evaluation of Solid Waste (SW 846), 7hird Edition (EPA 1986)
Methods for Chemical Analysis of Water and Waste (EPA 1983)

•
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Table QAPP-4. Sample Containers and Preservation Requirements for Water Samples.

Description Containet' Preservatives Holding Time

Metals" HDPE HNO3 (pH<2) 6 mo

Volatile organics` amber glass cool, 4°C 14 months

Radionuclides' TBD TBD 6 months

Ammonia HDPE cool, 4°C; H2SO4 (pH<2) 28 days

Arsenic HDPE HNO3 (pH<2) 6 mopths

Cyanide HDPE NaOH (pH = 12) 14 days

Fluoride HDPE - 28 days

Mercury HDPE HNO3 (pH <2) 28 days
fi?

Nitrate HDPE cool, 4°C 48 hours

Nitrite HDPE cool, 4°C 48 hours

?'-' Titanium HDPE HNO3 (pH<2) 6 months

DDT amber glass cool, 4°C 7 days until extraction,

40 days after extraction

Kerosene amber glass cool, 4°C 14 days

Tributyl phosp hate TBD TBD TBD

° HDPE = High-density polyethylene bottles
- TBD = To be determined

Metals include Al, Ba, B, Cd, Cr, Cu, Fe, Pb, Mn, Ni, Se, V, and Zn (all are to be analyzed
-- by Method 6010).

Volatile organics include acetone, carbon tetrachloride, chloroform, methylene chloride, MIKB
(Hexone) and toluene (all are to be analyzed by Method 8240).

d Radionuclides include gross alpha, gross beta, "Am, 1dC, "'Cs, 'Co, 154Eu, 'ssEu xvl 95M

plutonium, 2'$Pu> 2"124OPu > radium, 106Ra, 9DSr, 99Tc, tritium, IU, 245U > 216U , and 'BU.

Sources: Prescribed Procedures for Measurements of Radioactivity in Drinking Water (EPA 1980)
Test Methods for Evaluation of Solid Waste (SW 846), Third Edition (EPA 1986)
Methods for Chemical Analysis of Water and Waste (EPA 1983)

^
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4.4 PROCEDURE CHANGES

Should deviations from established EII be required to accommodate unforeseen field
situations, they may be authorized by the Field Team Leader in accordance with the
requirements of EII 1.4, Deviation from Environmental Investigations Instructions (WHC
1988b). Documentation, review, and disposition of instruction change authorization forms
are defined within EII 1.4. Other types of procedure change requests shall be documented as
required by the Westinghouse Hanford procedures governing their preparation.

0
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5.0 SAMPLE CUSTODY

During the course of this investigation, all samples shall be controlled as required by
EII 5.1, ChainofCustodv (WHC 1988b) from the point of origin to the analytical
laboratory. Laboratory chain-of-custody procedures shall be reviewed and approved as
required by Westinghouse Hanford procurement control procedures as noted in Section 4.1
and shall ensure the maintenance of sample integrity and identification throughout the
analytical process. At the direction of the technical lead, requirements for return of residual
sample materials after completion of analysis shall be defined in accordance with those
procedures defined in the procurement documentation to subcontractor or participant
contractor laboratories. Chain-of-custody forms shall be initiated for returned residual
samples as required by the approved procedures applicable within the participating
laboratory. Results of analyses shall be traceable to original samples through the unique
code or identifier provided by the HEIS . All results of analyses shall be controlled as
permanent project quality records as required by QR 17.0, Ouality Assurance Records (WHC

^ 1988a), ElI 1.6, Records Manaegment (WHC 1988b), and the DMP.
F^R

5.1 SAMPLE FLOW PROCESS

Sample flow activity applicable to this investigation will be coordinated with the
Westinghouse Hanford OSM and is shown schematically in Figure QAPP-1. Background
radiation (and volatile organics) levels for each sampling site will be determined by field
screening methods prior to sampling activities. All soil and water samples shall be screened
for beta/gamma radiation in compliance with approved Health Physics procedures as
specified in the QA program plan for CERCLA RI/FS activities. Soil samples will also be
screened for gross alpha radiation. If samples are retrieved using the split-spoon sampler,
and if borehole screening by the health physics technician indicates radiation levels above

" background, the inner core barrels (sampling sieves) of the samples with the highest levels of
radioactivity will be sealed onsite and delivered to an appropriate controlled facility for
sample extraction in an appropriate controlled facility as specified in the RWP. Samples
exhibiting detectable levels of radioactivity are expected to be confined to soil samples except
in the most unusual cases. Samples released for offsite shipment by Health Physics, in
accordance with the RWP, may be transported to approved subcontractors or participant
contractors for full radionuclide and hazardous constituent analysis as described by Sections
3.0 and 7.0 and Table QAPP-1 of this QAPP. All analyses shall be performed in
compliance with Westinghouse Hanford-approved laboratory QA plans and analytical
procedures, subject to standard Westinghouse Hanford internal and external quality auditing
and surveillance procedures as noted in Sections 2.1 and 4.1 above. Applicable quality
requirements shall be invoked as part of the approved procurement documentation or
participation agreement.

l._J
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Figure QAPP-1. Soil Sample Flow Process for the 200-UP-2 Operable Unit.
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6.0 CALIBRATION PROCEDURES

Calibration of all Westinghouse Hanford measuring and test equipment, whether in
existing inventory or purchased for this investigation, shall be controlled as required by QR
12.0, Control of Measuring and Test Eauiament ; QI 12.1, Aquisition and Calibration of
Portable Measuring and Test Equipment; QI 12.2, Measuring and Test Equinment
Calibration by User (WHC 1988a); and/or EII 3.2, Health and Safety Monitoring
Instruments (WHC 1988b). Routine operational checks for Westinghouse Hanford field
equipment shall be as defined within applicable Ells or procedures; similar information shall
be provided in Westinghouse Hanford-approved participant contractor or subcontractor
procedures.

Calibration of Westinghouse Hanford, participant contractor, or subcontractor
laboratory equipment used for Level III analysis shall be as defined by applicable standard
analytical methods, subject to Westinghouse Hanford review and approval. Calibration of

N. Westinghouse Hanford, participant contractor, or subcontractor laboratory equipment used
for Level V analysis shall be as defined by the Westinghouse Hanford-approved analytical
method. Level IV analysis equipment used for CLP analyses shall be calibrated according to

- A requirements outlined in the current CLP statements of work.

cr,

_.l
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• 7.0 ANALYTICAL PROCEDURES

Analytical chemistry methods or procedures shall be selected or developed and
approved prior to use in compliance with appropriate Westinghouse Hanford procedures
and/or procurement control requirements as noted in Section 4.1. Analytical procedures
shall be developed in compliance with the reference methods listed in Table QAPP-1. As
noted in Section 4.6 of Data Quality Objectives for Remedial Response Activities: Volume 1,
Development Process (EPA 1987), universal goals for precision and accuracy, cannot be
practically specified at the beginning of an investigation. Historical data for precision and
accuracy are available for many analytes of interest, however, and shall be used as minimum
guidelines for selection or preparation of analytical methods appropriate for this
investigation. Table QAPP-1 provides minimum values for detection limits, precision, and
accuracy that are intended for use in initial procurement negotiations with the analytical

^ laboratory. These preliminary values are based on the results of the evaluation of the DQOs
needs specified in the work plan potentially applicable or relevant and appropriate regulations
such as MTCA, the reference specifications identified in Table QAPP-1, historical values
obtained at the Hanford Site, and the general performance capabilities currently expected for
laboratories involved in environmental analyses. Note that if onsite radiation screening
indicates (as determined by the RWP) that sample extraction and analysis must be performed
in a facility equipped for analysis of radioactive samples, the target values for precision and
accuracy specified in Table QAPP-l are not applicable because of expected matrix
complications. In all cases, however, analytical precision and accuracy still must be
calculated and reported as required by applicable analytical methods. After individual
laboratory statements of work are negotiated and approved as noted in Section 4.1, Table
QAPP-1 shall be revised to reference approved laboratory methods, detection limits, and

, guidelines for precision and accuracy as project requirements.

All analytical procedures approved for use in this investigation shall require the use of
standard reporting techniques and units consistent with EPA reference methods in order to
facilitate the comparability of data sets in terms of precision and accuracy. All approved
procedures shall be retained in the project quality records and shall be made available for
regulatory review upon request by the direction of the Westinghouse Hanford Technical
Lead.

.
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0 8.0 DATA REDUCTION, VALIDATION, AND REPORTING

8.1 DATA REDUCTION AND DATA PACKAGE PREPARATION

All analytical laboratories shall be responsible for preparing a report summarizing the

results of analysis and for preparing a detailed data package that includes all information

necessary to perform data validation to the extent indicated by the minimum requirements of

Section 8.2. Data summary report format and data package content shall be defined in the

laboratories' analytical methods and/or internal QA program plans subject to Westinghouse

Hanford review and approval requirements as noted in Section 4.1. Data packages shall

include the following:

• Sample receipt and tracking documentation, including identification of the

^,. organization and individuals performing the analysis, the names and signatures

of the responsible analysts, sample holding time requirements, references to

applicable chain of custody procedures, and the dates of sample receipt,

extraction, and analysis

'^ • Instrument calibration documentation, including equipment type and model,

with continuing calibration data for the period in which the analysis was
performed

• Quality control data, as appropriate for the methods used, including matrix

spike/matrix spike duplicate data, recovery percentages, precision data,
laboratory blank data, and identification of any nonconformances that may

_ have affected the laboratory's measurement system during the period in which

the analysis was performed

^. • The analytical results or data deliverables, including reduced data, reduction

formulas or algorithms, and identification of data outliers or deficiencies.

Other supporting information, such as initial calibration data, reconstructed ion

chromatographs, spectrograms, traffic reports, and raw data need not be included in the

submittal of individual data packages unless specifically required to support validation report

preparation for the CLP statements of work methods, (EPA 1988). All sample data,

however, shall be retained by the analytical laboratory and made available for systems or

program audit purposes upon request by Westinghouse Hanford, DOE-RL, or regulatory

agency representatives; see Section 10.0. Such data shall be retained by the analytical

laboratory through the duration of their contractual statement of work, at which point it shall

be turned over to Westinghouse Hanford for archiving.

The completed data package shall be reviewed and approved by the analytical

• laboratory's QA Manager prior to submittal to Westinghouse Hanford for validation as

discussed in Section 8.2. The requirements of this section shall be included in procurement
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documentation or work orders, as appropriate, in compliance with the standard Westinghouse •
Hanford procurement control procedures referenced in Section 4.1.

8.2 VALIDATION

Validation of the completed data package may be performed by qualified
Westinghouse Hanford personnel from the OSM, other Westinghouse Hanford organizations,
or a qualified independent participant contractor or subcontractor. Selection of qualified
reviewers and assignment of validation responsibilities shall be as directed by the
Westinghouse Hanford Technical Lead and shall be defined in procurement documentation or
work orders as appropriate. All data validation will be carried out according to procedures
in WHC-CM-5-3, Sample Management and Administration (WHC 1990).

-°^ 8.3 FINAL REVIEW AND RECORDS MANAGEMENT CONSIDERATIONS
0

All validation reports and supporting analytical data packages shall be subjected to a
final technical review by a qualified reviewer under the direction of the Westinghouse
Hanford Technical Lead prior to submittal to the regulatory agencies or inclusion in reports
or technical memoranda. All validation reports, data packages, and review comments shall
be retained as permanent project quality records in compliance with EII 1.6, Records
Manaegment (WHC 1988b); QA 17.0, Quality Assurance Records (WHC 1988a); and the
DMP.

•
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0 9.0 INTERNAL QUALITY CONTROL

All analytical samples shall be subject to in-process quality control measures in both
the field and laboratory. Unless otherwise specified in the approved FSP, the following
minimum field quality control requirements apply. These requirements are adapted from
Test Methods for Evaluating Solid Waste (SW-846) (EPA 1986), as modified by the proposed
rule changes included in Hazardous Waste Management System, Testing and Monitoring
Activities (Proposed Rule) in the Federal Register, Volume 54, No. 13 (EPA 1989).

9.1 FIELD QUALITY CONTROL

• Field duplicate samples. For each sampling activity under an individual
sampling subtask, a minimum of 5 percent of the total collected sample shall

^ be duplicated, or one duplicate shall be collected for every 20 samples,
whichever is greater. Duplicate samples shall be retrieved from the same

jr sampling location using the same equipment and sampling technique and shall
be placed into two identically prepared and preserved containers. All field
duplicates shall be analyzed independently as an indication of gross errors in
sampling techniques.

• Split samples. At the Technical Lead's direction, field or field duplicate
samples may be split in the field and sent to an alternative laboratory as a
performance audit of the primary laboratory.

• Blind samples. At the Technical Lead's direction, blind reference samples
may be introduced into any sampling round as a performance audit of the
primary laboratory. Blind sample type shall be as directed by the Technical
Lead.

^
• Field blanks. Field blanks shall consist of pure deionized distilled water,

transferred into a sample container at the site, and preserved with the reagent
specified for the analytes of interest. Field blanks are used as a check on
reagent and environmental contamination and shall be collected per sampling
round per sampling area.

• Equipment blanks. Equipment blanks shall consist of pure deionized distilled
water washed through decontaminated sampling equipment and placed in
containers identical to those used for actual field samples. Equipment blanks
are used to verify the adequacy of sampling equipment decontamination
procedures and shall be collected at the completion of each sampling
round/day.

• Trip blanks (for VOAs only). Trip blanks consist of pure deionized distilled
water added to one clean sample container, accompanying each batch of
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containers shipped to the sampling activity. Only trip blanks for VOAs shall
be returned unopened to the laboratory. They are prepared as a check on
possible contamination originating from container preparation methods,
shipment, handling, storage, or site conditions. In compliance with standard
Westinghouse Hanford procurement procedures, requirements for VOA trip
blank preparation shall be included in procurement documents of work orders
to the sample container supplier and/or preparer. One trip blank is to
accompany each cooler containing VOA samples.

9.2 LABORATORY QUALITY CONTROL

Internal quality control checks for CLP reference method analyses shall be as
specified by the current CLP statement of work without modification. The internal quality
control checks performed by analytical laboratories for all other laboratory analyses shall

r meet the following minimum requirements:

Matrix spiked samples. Matrix spiked samples require the addition of a known
quantity of a representative analyte of interest to the sample as a measure of
recovery percentage. The spike shall be made in a replicate of a field sample.
Replicate samples are separate aliquots removed from the same sample
container in the laboratory. Spike compound selection, quantities, and
concentrations shall be described in the analytical procedures submitted for
Westinghouse Hanford review and approval. One sample shall be spiked per
analytical batch or once every 20 samples, whichever is greater.

-- • Matrix spiked duplicate samples. Five percent of all matrix spiked samples
shall be duplicated in the laboratory and analyzed separately as an overcheck
of accuracy or one per batch of samples analyzed, whichever is greater.

;r.
Quality control reference samples. A quality control reference sample shall be
prepared from an independent standard at a concentration other than that used
for calibration but within the calibration range. Reference samples are
required as an independent check on analytical technique and methodology,
and shall be run with every analytical batch or every 20 samples, whichever is
greater.

Other requirements specific to laboratory analytical equipment calibration are included
in Section 6.0.

The minimum requirements of this section shall be invoked in procurement documents
or work orders in compliance with standard Westinghouse Hanford procedures as noted in
Section 4.1.

0
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0 10.0 PERFORMANCE AND SYSTEM AUDITS

As noted in Section 5.12 and Appendix A of Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans (QAMS-005) (EPA 1983), audits in environmental
investigations are considered to be systematic checks that verify the quality of operation of
one or more elements of the total measurement system. The audits may be of two types: (1)
performance audits, in which quantitative data are independently obtained for comparison
with data routinely obtained by the measurement system; or (2) system audits, involving a
qualitative onsite evaluation of laboratories (or other organizational elements of the
measurement system) for compliance with established quality assurance program and
procedure requirements. Performance audits shall be conducted periodically to determine the
accuracy of the total measurement systems or component parts. Laboratories will be
required to participate in analysis of performance evaluation samples. System audit

n requirements shall be implemented through the use of procedures QI 10.4, Surveillanca
tn (WHC 1988a). At a minimum, at least one system audit shall be performed.

Additional performance and system audits may be scheduled as a consequence of
corrective action requirements (see Section 13.0) or may be performed upon request by the
QA Coordinator, the Technical Lead, DOE-RL, Ecology, or the EPA. Any discrepancies
observed during the evaluation of performance audit results or during system audit
surveillance activities that cannot be immediately corrected to the satisfaction of the
investigator shall be documented on a. surveillance report and resolved in compliance with
procedure QI 10.4, Surveillance (WHC 1988a). In addition, at the direction of the
Westinghouse Hanford Environmental Quality Assurance Officer, all aspects of the 200-UP-2
Operable Unit project activities may also be evaluated as part of environmental restoration
program-wide QA audits under the procedural requirements of the Quality Assurance Manual

^(WHC 1988a). Program audits shall be conducted in compliance with QR 18.0, Audits ; QI
18.1, Audit Programming and Scheduling ; and QI 18.2, Planning. Performing. Re rting,

^ and Follow-up of Ouality Audits by auditors qualified in compliance with QI 2.5,
Qualification of Ouality Assurance Program Audit Personnel (WHC 1988a).

0

WHC/03-91/00548A

SAP/QAPP-31



DOE/RL-91-19

Draft A

• 11.0 PREVENTIVE MAINTENANCE

Field sampling, health and safety monitoring, and analytical equipment affecting
project data shall be subject to preventive maintenance measures that ensure minimization of
measurement system downtime. The maintenance procedure for this equipment shall be in
accordance with equipment manufacturers' instruction manuals, approved Westinghouse
Hanford procedures or EPA reference methods. When laboratories are used for analysis,
they shall be responsible for performing or managing the maintenance of their analytical
equipment, maintenance requirements, spare parts lists. Instructions shall be included in
individual methods or in laboratory QA plans, subject to Westinghouse Hanford review and
approval. When samples are analyzed using EPA reference methods, the requirements for
preventive maintenance of laboratory analytical equipment as defined by the reference
method shall apply.

to
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. 12.0 DATA ASSESSMENT

Characterization data from this phase of the investigation will be assessed at two
levels. As previously discussed in Section 8.0, analytical data shall first be compiled and
reduced (i.e., interpreted as sample concentrations or other end-user measurements) by the
laboratory and validated in a manner appropriate for the individual analytical level. As
discussed in Section 5.0 of the work plan and as directed by the Technical Lead, various
statistical and probabilistic techniques may be selected for use in the process of data
comparison and analysis depending on the nature of the data and the decisions to be made.
Statistical procedures to be used will include:

tn

tP

• Soil or water data where three or more samples are collected will be
statistically analyzed using analysis of variance (ANOVA). Duncan's Multiple
Range test will be used to compare mean values of groups of data such as
background group to test group. Other methods may also be appropriate
depending on statistical decision requirements. Significant differences will be
looked for at P = 0.05

• Precision (i.e., duplicate samples) will be measured by

_ (Cl - CZ) x 100%
RPD -

(Cl + C2) / 2

where

cY^

RPD = relative percent difference
Cl = larger of the two observed values
C2 = smaller of the two observed values.

• Precision - If calculated from three or more replicates, the relative standard
deviation (RSD) will be used.

RSD = (s%y) x 100%

where

.

s = standard deviation
7 = mean of replicate analyses.

• Accuracy (i.e., measurements where sample spikes are used)
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•

% R = 100% x
S-U

Csa

where
% R = percent recovery
S = measured concentration in spiked sample
U = measured concentration in unspiked sample
Csa = actual concentration of spike added.

• Accuracy - For measurement, where a standard reference material (SRM) is
used

^ %R=100%x CM
Csrm

tn

° where
% R = percent recovery
Cm = measured concentration of SRM
Csrm = actual concentration of SRM.

`` • Method Detection Limit =
,- ¢

MDL = t(n-1, 1-a=0.99)xs
° MDL = method detection limit
^ S = standard deviation of the replicate analysis

t (n-1, 1-a = 0.99)
= Students t - value appropriate to a 99% confidence level and
a standard deviation estimate with n-1 degrees of freedom.

In all cases, the statistical methodologies and assumptions to be used in the evaluation
shall be defined by written directions that are signed, dated, and retained as project quality
records in compliance with EII 1.6, Records Manaegment (WHC 1988b). Applicable
directions shall be documented in the final report for this phase of the characterization of the
200-UP-2 Operable Unit produced in Task 11.

•
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13.0 CORRECTIVE ACTION

Corrective action requests required as a result of surveillance reports, nonconformance
reports, or audit activity shall be documented and dispositioned as required by QR 16.0;
Corrective Action ; QI 16.1, Trending/Trend Analysis ; and QI 16.2, Corrective Action
Re i (WHC 1988a). Primary responsibilities for corrective action resolution are
assigned to the Technical Lead and the Quality Coordinator. Other measurement systems,
procedures, or plan corrections that may be required as a result of routine review processes
shall be resolved as required by governing procedures or shall be referred to the Technical
Lead for resolution. Copies of all surveillance, nonconformance, audit, and corrective action
documentation shall be routed to the project QA records upon completion or closure.

N.

t^
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14.0 QUALITY ASSURANCE REPORTS

As previously stated in Sections 10.0 and 13.0, project activities shall be regularly
assessed by auditing and surveillance processes. Surveillance, nonconformance, audit, and
corrective action documentation shall be routed to the project quality records upon
completion or closure of the activity. A report such as that described in QI 16.1,
Trending/Trend Analysis , (WHC 1988a), summarizing all audit, surveillance, and instruction
change authorization activity (see Section 4.4), as well as any associated corrective actions,
shall be prepared by the Quality Coordinator at the completion of Phase I or annually
beginning 1 year after approval of the work plan, whichever is sooner. The report(s) shall
be submitted to the Technical Lead for incorporation into the final report prepared at the end
of Phase I of the investigation. The final report shall include an assessment of the overall
adequacy of the total measurement system with regard to the data quality objectives of the

Cn
investigation.

t.!"

cy^

0

WHC/03-91/00548A

SAP/QAPP-39



DOE/RL-91-19

Draft A

. 15.0 REFERENCES

Ecology, EPA, and DOE, 1990, Hanford Federal Facility Agreement and Consent Order,
Washington State Department of Ecology, U.S. Environmental Protection Agency,
and U.S. Department of Energy, Richland, Washington.

EPA, 1980, Prescribed Procedures for the Measurement of Radioactivity in Drinking Water,
EPA-600/4-80-032, U.S. Environmental Protection Agency/Environmental Monitoring
and Support Laboratory, Cincinnati, Ohio.

EPA, 1983, Methods for Chemical Analysis of Water and Wastes, U.S. Environmental
Protection_ Agency, EMSL, EPA-600/14-79-020, Revised March 1983.

EPA, 1986, Test Methods for.EvaluatingSoidhWastes, SW-846, Third edition U.S.
ON Environmental Protectidn AgencyfOffice of Solid Waste and Emergency Response,
tr Washington, Washington, D.C.

EPA, 1987, Data Quality Objectives for Remedial Response Activities: volume I,
Development Process, EPA/540/6-87/003, Office of Emergency and Remedial
Response and Office of Waste Programs Enforcement, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1988, USEPA Contract Laboratory Program Statement of Work for Organic Analysis,
Sample Management Office, U.S. Environmental Protection Agency, Washington,
D.C.

EPA, 1989, Hazardous Waste Management System; Testing and Monitoring Activities
- (Proposed Rule); in Federal Register, Vol. 54, No. 13, pp 3212-3228.

WHC, 1988a, Quality Assurance Manual, WHC-CM-4-2, Westinghouse Hanford Company,
Richland, Washington.

WHC, 1988b, Environmental Investigations andSite Characterization Manual, WHC-CM-7-
7, Westinghouse Hanford Company, Richland, Washington.

WHC, 1990, Health Physics Procedure Manual, WHC-CM-4-13, Westinghouse Hanford
Company, Richland, Washington.

C ]
WHC/03-91/00548A

SAP/QAPP-41



DOE-RL-91-19

Draft A

r1
LJ

1W

Cw

ts^

0

WHC/03-91/00485A

ATTACHMENT 2

HEALTH AND SAFETY PLAN



DOE-RL-91-19

Draft A

0

0

CONTENTS

1.0 GENERAL CONSIDERATIONS AND REQUIREMENTS ...... HSP-1

1.1 INTRODUCTION HSP-1. . . . . . . . . . . . . . . . . . . . . . . . . . .
1.2 DESIGNATED SAFETY PERSONNEL . . . . . . . . . . . . . HSP-1
1.3 MEDICAL SURVEILLANCE . . . . . . . . . . . . . . . . . . . HSP-3
1.4 TRAINING . . . . HSP-3. . . . . . . . . . . . . . . . . . . . . . . . . . .
1.5 TRAINING FOR VISITORS . . . . . . . . . . . . . . . . . . . . HSP-4
1.6 RADIATION DOSIMETRY HSP-4. . . . . . . . . . . . . . . . . . . . .
1.7 REQUIREMENTS FOR THE USE OF RESPIRATORY

PROTECTION ............................. HSP-4
t.17

2.0 GENERAL PROCEDURES . . HSP-5. . . . . . . . . . . . . . . . . . . . . . .

2.1 GENERAL WORK SAFETY PRACTICES . . . . . . . . . . . HSP-5
2.1.1 Work Practices HSP-5. . . . . . . . . . . . . . . . . . . . . . . . .
2.1.2 Personal Protective Equipment . . . . . . . . . . . . . . . HSP-7
2.1.3 Personal Decontamination .................. HSP-7
2.1.4 Emergency Preparation . . . . . . . . . . . . . . . . . . . . HSP-8

2.2 CONFINED SPACE/TEST PIT ENTRY PROCEDURES .-- HSP-8

3.0 SITE BACKGROUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HSP-11

-- 4.0 SCOPE OF WORK AND POTENTIAL HAZARDS . . . . . . . . . . HSP-13

^ 4.1 WORK TASKS . . . . . . . . . . . . . . . . . . . . . . . . . . . . HSP-13
4.2 POTENTIAL HAZARDS . . . . . . . . . . . . . . . . . . . . . . HSP-13
4.3 ASSESSMENT AND MITIGATION OF POTENTIAL

HAZARDS ............................... HSP-14

5.0 ENVIRONMENTAL AND PERSONAL MONITORING ....... HSP-15

5.1 AIR SAMPLING . . . . . . . . . . . . . . . . . . HSP-15. . . . . . . . .
5.2 AIRBORNE RADIOACTIVE MATERIALS AND

RADIATION MONITORING . . . . . . . . . . . . . . . . . . . . HSP-15

6.0 PERSONAL PROTECTION . . . . . . . . . . . . . . . . . HSP-17. . . . . . . .

7.0 SITE CONTROL . . . . . . . . . . . . . . . . . . . . . HSP-19. . . . . . . . . . .

8.0 DECONTAMINATION PROCEDURES . . . . . . . . . . . . . . . . . . HSP-21

WHC/5-91/00485A

HSP-iii



DOE-RL-91-19

Draft A

0

9.0 CONTINGENCY AND EMERGENCY RESPONSE PLANS ..... HSP-23

10.0 REFERENCES ................................. HSP-25

^

WHC/5-91/00485A

HSP-iv



DOE-RL-91-19

Draft A

0
1.0 GENERAL CONSIDERATIONS AND REQUIREMENTS

1.1 INTRODUCTION

The purpose of this Health and Safety Plan (HSP) is to establish standard health and
safety procedures for Westinghouse Hanford Company (Westinghouse Hanford) employees
and contractors engaged in RI activities at the 200-UP-2 Operable Unit. These activities will
include surface investigations, drilling and sampling boreholes, well installation, surface soil,
water and sediment sampling, surface geophysics, and radiological surveys, high-volume air
monitoring, and environmental sampling of selected structures in areas of known chemical
and radiological contamination. Appropriate site-specific safety documents (Hazardous
Waste Operations Permit, HWOP; Site Safety Plan, SSP; and Job Safety Analysis, JSA) will
be written for each task or group of tasks

All employees of Westinghouse Hanford or any other contractors who are
participating in onsite activities at the 200-UP-2 Operable Unit shall read the site-specific
safety document and attend a pre-job safety or "tailgate" meeting to review and discuss the
task.

1.2 DESIGNATED SAFETY PERSONNEL

The field team leader and site safety officer are responsible for site safety and health.
Specific individuals will be assigned on a task-by-task basis by project management, and their
names will be properly recorded before the task is initiated.

All activities onsite must be cleared through the field team leader. The field team
leader has responsibility for the following:

CN
• allocating and administering the resources to successfully comply with all

technical and health and safety requirements

• verifying that all permits, supporting documentation, and clearances are in
place (i.e., electrical outage requests, welding permits, excavation permit,
HSP, sampling plan, RWP, and onsite-offsite radiation shipping records)

• providing technical advice during routine operations and emergencies

• informing the appropriate site management and safety personnel of the
activities to be performed each day

• coordinating resolution of any conflicts that may arise between RWP and
implementation of the HSP with health physics

•
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•

handling of emergency response situations as may be required

conducting pre-job and periodic safety meetings and periodic tailgate safety
meetings

interacting with adjacent building occupants and/or inquisitive public.

The site safety officer is responsible for implementing the HSP at the site. The site
safety officer shall do the following:

• monitor chemical, physical, and (in conjunction with the health physics
technician) radiation hazards to assess the degree of hazard present; monitoring
shall specifically include organic vapor detection, radiation screening, and

Fa confined space evaluation where appropriate

• determine protection levels, clothing, and equipment needed to ensure the _
-- safety of personnel in conjunction with the health physics department and with

input from and approval of the Westinghouse Hanford health and safety
organization

• monitor performance of all personnel to ensure that the required safety
procedures are followed

^ • halt operations immediately, if necessary, because of safety and/or health
concerns

cr^
• conduct safety briefings as necessary

The health physics technician is responsible for ensuring that all radiological
monitoring and protection procedures are being followed as specified in the Radiation
Protection Manual and in the appropriate RWP. Westinghouse Hanford Health and Safety
personnel will provide safety overview during drilling operations consistent with
Westinghouse Hanford policy and, as requested, provide technical advice. Also, downwind
sampling for hazardous materials and radiological contaminants and other analyses may be
requested from appropriate contractor personnel as required.

The ultimate responsibility and authority for employee health and safety lies with the
employee and the employee's colleagues. Each employee is responsible for exercising the
utmost care and good judgment in protecting his or her personal health and safety and that of
fellow employees. Should any employee observe a potentially unsafe condition or situation,
it is the responsibility of that employee to immediately bring the observed condition to the
attention of the appropriate health and safety personnel, as designated previously. In the •
event of an immediate dangerous or life-threatening situation, the employee automatically has
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temporary "stop-work" authority and the responsibility to immediately notify the field team
leader or site safety officer. When work is temporarily halted because of a safety or health
concern, personnel will exit the exclusion zone and meet at a predetermined place in the
support zone. The field team leader, site safety officer, and health physics technician will
determine the next course of action.

1.3 MEDICAL SURVEILLANCE

All Westinghouse Hanford personnel and contractors engaged in onsite activities at the
200-UP-2 Operable Unit must have baseline physical examinations and be participants in the
Westinghouse Hanford (or an equivalent) hazardous waste worker medical surveillance
program.

c^+
Medical examinations will be designed to identify any preexisting conditions that may

t` place an employee at high risk, and will verify that each worker is physically able to perform

the work required by this work plan without undue risk to personal health. The physician

shall determine the existence of conditions that may reduce the effectiveness or prevent the

employee's use of respiratory protection. The physician shall also determine the presence of

conditions that may pose undue risk to the employee while performing the physical tasks of

this work plan using Level B personal protection equipment. This would include any

condition that increases the employee's susceptibility to heat stress. The examining

physician's report will not include any nonoccupational diagnoses unless directly related to
the employee's fitness for work required.

4v 1.4 TRAIIVING

r Before engaging in any onsite remedial investigation activities, each team member is
cr required to have received 40 hours of health and safety training related to hazardous waste

site operations and at least 8 hours of refresher training each year thereafter, as specified in
Occupational Safety and Health Administration (OSHA) Standard 29 CFR 1910.120. Team
members using level B or A respiratory protection are required by the Washington Industrial
Safety and Health Act (WISHA) to have 80 hours of health and safety training as specified in
WAC 296-62-3040.

In addition, each inexperienced employee (never having performed site
characterization) will be directly supervised by a trained, experienced person for a minimum
of 24 hours of field experience.

The field team leader and site safety officer receive an additional 8 hours of
supervisory training (in addition to the refresher training discussed above).

.
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1.5 TRAINING FOR VISITORS

For the purposes of this plan, visitors are defined as any persons visiting the Hanford
Site including, but not limited to, those engaged in surveillance, inspection, or observation
activities who are not Westinghouse Hanford employees or Westinghouse Hanford
contractors directly involved in the RCRA/CERCLA facility investigation activities.

Visitors who must, for whatever reason, enter a controlled (either contamination
reduction or exclusion) zone, shall be subject to all of the applicable training, respiratory fit
testing, and medical surveillance requirements discussed in EII 1.1 and Appendix B (WHC
1988a).

C-) All visitors shall be informed of potential hazards and emergency procedures by their
t^, escorts and shall conform to EII 1.1 (WHC 1988a).

1.6 RADIATION DOSIMETRY

All personnel engaged in onsite activities shall be assigned dosimeters according to the
requirements of the radiation work permit applicable to that activity. All visitors to the 200-
UP-2 Operable Unit shall be assigned, at a minimum, basic dosimeters to be exchanged
annually.

°? 1.7 REQUIItEMENTS FOR THE USE OF RESPIRATORY PROTECTION

^ All employees of Westinghouse Hanford and subcontractors who may be required to
- use air-purifying or air-supplied respirators must be included in a medical surveillance

program and be approved for the use of respiratory protection by the Hanford Environmental
Health Foundation (HEHF) or other licensed physician. Respirator wearers must have a
valid HEHF mask fit. Each team member must be trained in the selection, limitations, and
proper use and maintenance of respiratory protection (existing respiratory protection training
may be applicable to the 40-hour training and refresher course requirement).

Before using any negative-pressure respirator, each employee must be fit-tested by
HEHF (within the past year) for the specific make, model, and size of respirator according
to HEHF testing procedures. Beards (including a few day's growth), large sideburns, or
moustaches which may interfere with a proper respirator seal are not permitted.

Subcontractors must provide evidence to Westinghouse Hanford that personnel are
participants in a medical surveillance and respiratory protection program that complies with
OSHA Standards 29 CFR 1910.120 and 29 CFR 1910.134, respectively.

•
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2.0 GENERAL PROCEDURES

The following personal hygiene and work practice guidelines are intended to prevent
injuries and adverse health effects. A hazardous waste site poses a multitude of health and
safety concerns because of the variety and number of hazardous substances present. These
guidelines represent the minimum standard procedures for reducing potential risks associated
with this project and are to be followed by all job-site employees at all times .

2.1 GENERAL WORK SAFETY PRACTICES

2.1.1 Work Practices

-- The following work practices must be observed:

6 • Eating, drinking, smoking, taking certain medications, chewing gum, and
similar actions are prohibited within any controlled zone. All sanitation
facilities shall be located outside of the exclusion and contamination reduction
zones; decontamination is required before using such facilities.

• Personnel shall avoid direct contact with contaminated materials unless
necessary for sample collection or required observation. Remote handling of
casing and auger flights will be practiced whenever practical.

• While operating in a controlled zone, personnel shall use the "buddy system"
where appropriate or be in visual contact with someone outside of the
controlled zone.

rf^ • The buddy system will be used when appropriate for manual lifting.

• Requirements of Westinghouse Hanford radiation protection and RWP manuals
shall be followed for all work involving radioactive materials or for work
conducted within a radiologically controlled area.

• Onsite work operations shall only be carried out during daylight hours, unless
the entire control zone is adequately illuminated with artificial lighting. A new
tour (shift) will operate the drilling rig after completion of each shift.

• Work shall not proceed during adverse weather conditions such as high winds,
lightning storms, or torrential downpours.

• Whenever possible, stand upwind of excavations, boreholes, well casings,
drilling spoils, etc., as indicated by an onsite windsock.
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• Stand clear of the trenches during excavation. Always approach the excavation
from upwind.

• Be alert to potentially changing exposure conditions as evidenced by such
indicators as perceptible odors, unusual appearance of excavated soils, or oily
sheen on water.

• Do not enter any test pit or trench deeper than 4 ft unless in accordance with
procedures specified in the HWOP.

• Do not, under any circumstances , enter or ride in or on any backhoe bucket,
materials hoist, or any other similar device not specifically designed for
carrying passengers.

• All drilling team members must make a conscientious effort to remain aware
of their own and others' positions in regards to rotating equipment, cat heads,
or u-joints. Drilling operations members must be extremely careful when
assembling, lifting, and carrying flights or pipe to avoid pinch-point injuries
and collisions.

• Tools and equipment will be kept off the ground whenever possible to avoid
tripping hazards and the spread of contamination.

• Personnel not involved in operation of the drill rig or monitoring activities
shall remain a safe distance from the rig as indicated by the field team leader.

• Follow all provisions of each site-specific hazardous work permit as addressed
in the HWOP, including cutting and welding, confined space entry and
excavation.

• Catalytic converters on the underside of vehicles are sufficiently hot to ignite
dry prairie grass. Team members should not drive over dry grass that is
higher than the ground clearance of the vehicle and should be aware of the
potential fire hazard posed by catalytic converters at all times. Never allow a
running vehicle to sit in a stationary location over dry grass or other
combustible materials.

Follow all provisions of site-specific radiation work permit.

Team members will attempt to minimize truck tire disturbance of all stabilized
sites.
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2.1.2 Personal Protective Equipment

Personal protective equipment will be selected specifically for the hazards
identified in the HWOP. The site safety officer in conjunction with Health
Physics and Westinghouse Hanford Health and Safety is responsible for
choosing the appropriate type and level of protection required for different
activities at the job site.

• Levels of protection shall be appropriate to the hazard to avoid either excessive
exposure or additional hazards imposed by excessive levels of protection. The
HWOP will contain provisions for adjusting the level of protection as
necessary. These personal protective equipment specifications must be
followed at all times, as directed by the field team leader, health physics

f technician, and site safety officer.

f° • Each employee must have available a hard hat, safety glasses, and substantial
protective footwear to wear if specified in the HWOP.

• The exclusion zone around drilling or other noisy operations will be posted
"Hearing Protection Required."

• Personnel should maintain a high level of awareness of the limitations in
mobility, dexterity, and visual impairment inherent in the use of Level B and
Level C personal protective equipment.

^ • Personnel should be alert to the symptoms of fatigue, heat stress, and cold
stress and their effects on the normal caution and judgment of personnel.

ON
2.1.3 Personal Decontamination

The HWOP will describe in detail methods of personnel decontamination,
including the use of contamination control corridors and step-off pads when
appropriate.

Thoroughly wash hands and face before eating or putting anything in the
mouth, to avoid hand-to-mouth contamination.

At the end of each work day or each job, disposable clothing shall be removed
and placed in (chemical contamination) drums or plastic lined boxes or other
containers as appropriate. Clothing that can be cleaned shall be sent to the
Hanford Site Laundry.

L_J
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Individuals are expected to thoroughly shower before leaving the work site or
Hanford Site if directed to do so by the field team leader, site safety officer,
or health physics technician

2.1.4 Emergency Preparation

A multipurpose dry chemical fire extinguisher, a fire shovel, a complete field
first-aid kit and a portable pressurized spray wash unit shall be available at
every site where there is the potential for personnel contamination.

• Prearranged hand signals or other means of emergency communication will be
established when respiratory protection equipment is to be worn, because this
equipment seriously impairs speech.

K • The Hanford Fire Department shall be notified before the start of the site
investigation project. This notification shall include the location and nature of
the various types of field work activities as described in the work plan. A site
location map shall be included in this notification.

2.2 CONFINED SPACE/TEST PIT ENTRY PROCEDURES

The following procedures apply to the entry of any confined space which, for the
purpose of this document, shall be defined as any space having limited egress (access to an

_ exit) and the potential for the presence or accumulation of a toxic or explosive atmosphere.
This includes manholes, certain trenches (particularly those through waste disposal areas),

- and all test pits greater than 4 ft deep. If confined spaces are to be entered as part of the
work operations, a hazardous work permit (filled out for confined space entry) must be
obtained from Westinghouse Hanford Health and Safety.

The identified RI activities at the 200-UP-2 Operable Unit should not require confined
space entry. Nevertheless, the hazards associated with confined spaces are of such severity
that all employees should be familiar with the safe work practices discussed in the following
paragraphs.

No employee shall enter any test pit or trench deeper than 4 ft unless the sides are
shored or laid back to a stable slope as specified in OSHA Standard 29 CFR 1926.652 or
equivalent state occupational health and safety regulations.

When an employee is required to enter a pit or trench 4 ft deep or more, an adequate
means of access and egress, such as a slope of at least 2: 1 to the bottom of the pit, or a
secure ladder or steps shall be provided.

•
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Before entering any confined space, including any test nit , the atmosphere will be
tested for flammable gases, oxygen deficiency, and organic vapors. If other specific
contamination, such as radioactive materials or other gases and vapors may be present,
additional testing for those substances shall be conducted. Depending on the situation, the
space may require ventilation and retesting before entry.

Any employee enter}ng a confined or partially confined space must be
equipped with an aPProPriate level of respiratory protection in keeping with the
monitoring procedures discussed previously and the action levels for airborne
contaminants (see "Wamings and Action Levels" in HWOP).

• No employee shall enter any test pit requiring the use of Level B protection,
in unless a backup person also equipped with a pressure-demand SCBA is

present. No backup person shall attempt any emergency rescue unless ac^
second backup person equipped with a SCBA is present, or the appropriate

P emergency response authorities have been notified and additional help is on the
way.

a
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3.0 SITE BACKGROUND

The 200-UP-2 Operable Unit lies in the southeastern portion of the 200 West Area as
shown in Figure 1-1 of the work plan. Within the unit, three facilities: U Plant (221-U
Building), UO3 Plant (224-U Building), and the 222-U Laboratory produced waste streams
during various phases of operation. Twenty-four waste management units and 17 unplanned
release sites resulting from the operation of these and other facilities are the subject of the
Phase I RI, are discussed in detail in the RI/FS Work Plan, and are summarized briefly in
this section.

The U Plant was constructed in 1944 as one of the three original chemical separation
plants (B, T and U Plants) to support plutonium production during World War II. The U

^ Plant was never used for plutonium production during the war but was used to train B and T
c.. Plant operators until 1952 when it was converted to the tributyl phosphate process for

uranium recovery from bismuth phosphate process wastes. The bismuth phosphate process
wastes were stored in various tank farms in the 200 East and 200 West Areas, including the
241-U Tank Farm at the southwest boundary of the 200-UP-2 Operable Unit. From 1952 to
1958, waste slurry was pumped to U Plant from tank farms by underground pipelines. The
same underground pipelines were used to pump U Plant tributyl phosphate process waste to
disposal facilities (ultimately cribs) and trenches near B Plant in the 200 East Area. The U

` Plant non-tributyl phosphate waste was disposed of in nearby cribs, trenches, dry wells,
reverse wells, and a ditch within the 200-UP-2 Operable Unit.

s
The UO3 Plant lies immediately south of U Plant and is a complex of several

buildings, tank farms, storage areas, and loading facilities. The U03 Plant is not a part of
_ the 200-UP-2 Operable Unit, but is a potential source of wastes for many of the waste sites

within the unit. The UO3 Plant was constructed in 1944 for fuel processing, but was not
used for that purpose. It was operated as a training facility until 1950 and was converted in
1952 to a uranium reduction facility. It was converted again in 1955 in support of PUREX
(Plutonium, Uranium, Extraction) Plant. Liquid waste from U03 Plant has been disposed of
in the 200-UP-2 Operable Unit cribs, waste retention basin and a ditch.

The 222-U Laboratory, located directly southeast of U Plant, was used from about
1947 to 1970 for research in support of the U Plant recovery process and the U03 process.
Various small-scale experiments and soil tests were conducted inside the facility. This
facility disposed of liquid waste effluent to a reverse well and two French drains within the
200-UP-2 Operable Unit.

Section 2.1 of the work plan summarizes the history of operations at the 200-UP-2
Operable Unit. Known and suspected contamination for the waste management units is
summarized in Section 3.1 of the work plan.

9
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A variety of unplanned releases occurred within the 200-UP-2 Operable Unit.

Unplanned releases are generally a result of spills from accidents during transport,
loading/unloading operations or maintenance, and intentional burying of sludge. A summary
of the unplanned releases within the 200-UP-2 Operable Unit is presented in Table 2-1 of the
work plan.

N.

t-^
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4.0 SCOPE OF WORK AND POTENTIAL HAZARDS

While the information presented in Section 3.1 of the work plan is believed to be
representative of the constituents and quantities of wastes at the time of discharge, the
present chemical nature, location, extent, and ultimate fate of these wastes in and around the
waste management units are largely unknown. The emphasis of the Phase I RI at the 200-
UP-2 Operable Unit will be to characterize the nature and general extent of contamination in
the vadose (unsaturated subsurface soil) zone.

4.1 WORK TASKS

Work tasks are described in Section 5.0 of the work plan and in Section 2.0 of the
c? FSP.

cf 4.2 POTENTIAL HAZARDS

Onsite tasks will involve noninvasive surface sampling procedures and invasive soil
and ground water sampling either directly or immediately adjacent to areas known or
suspected to contain potentially hazardous chemical substances, toxic metals, and radioactive
materials.

•' Surface radiological contamination and fugitive dust will be the potential hazards of
primary concern during noninvasive mapping and sampling activities.

-» Existing data indicate that hazardous, substances may be encountered during invasive
sampling; these include radionuclides, heavy metals, and corrosives. In addition, volatile
organics may also be associated with certain facilities.

Potential hazards include the:

• External radiation (gamma, and to a lesser extent, beta) from radioactive
materials in the soil

• Internal radiation resulting from radionuclides present in contaminated soil
entering the body by ingestion or through open cuts and scratches

• Internal radiation resulting from inhalation of particulate (dust) contaminated
with radioactive materials

• Inhalation of toxic vapors or gases such as volatile organics or ammonia

• Inhalation or ingestion of particulate (dust) contaminated with inorganic or
organic chemicals, and toxic metals'

WHC/5-91/00485A
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• Dermal exposure to soil or groundwater contaminated with radionuclides

• Dermal exposure to soil or groundwater contaminated with inorganic or
organic chemicals, and toxic metals

• Physical hazards such as noise, heat stress, and cold stress

• Slips, trips, falls, bumps, cuts, pinch points, falling objects, other overhead
hazards, crushing injuries, and other hazards, etc., typical of every
construction-related job site

• Biological hazards; snakes, spiders, etc.
cv%

• Fire, explosion, and electric shock.o_

4.3 ASSESSMENT AND MITIGATION OF POTENTIAL HAZARDS

The likelihood of significant exposure (100 mR/h or greater) to external radiation is
remote and readily monitored and controlled by limiting exposure time, increasing distance,
and using shielding as required.

Internal radiation via inhalation or inadvertent ingestion or contaminated dust is a
realistic concern and must be continuously evaluated by the health physics technician.
Appropriate respiratory protection, protective clothing, and decontamination procedures will

-- be implemented as necessary to reduce potential inhalation, ingestion, and dermal exposure
to acceptable levels.

cr Dermal exposure to toxic chemical substances is not expected to pose a significant
problem for the identified tasks, given the use of the designated protective clothing. The
appropriate level of personal protective clothing and respiratory protection will vary from
work site to work site.

WHC/5-91/00485A
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5.0 ENVIRONMENTAL AND PERSONAL MONITORING

5.1 AIR SAMPLING

Air sampling may be required downwind of the referenced waste sites to monitor
particulates and vapors before job startup. Siting of such sampling devices will be
determined by health physics technician, the site safety officer, and HEHF, if appropriate.
Any time that personnel exposure monitoring, other than radiological is required to determine
exposure levels, it must be done by HEHF. Discrete sampling of ambient air within the
work zone and breathing zones will be conducted using a direct reading instrument, as
specified in the site-specific safety document, and other methods as deemed appropriate (e.g.,
pumps with tubes, O2 meters). The following standards will be used in determining critical

C^ levels:

Cl^
• Radionuclide Concentrations in Air, DOE Order 5480.11 Chapter XI (DOE

""^' 1986)

• Air Contaminants - Permissible Exposure Limits - OSHA Standard 29 CFR
1910.1000 (latest edition)

• Threshold Limit Values and Biological Exposure Indices for 1990 - 1991
(ACGIH 1990)

• Occupational Safety and Health Standards - OSHA Standard 29 CFR 1910.120
-~ (latest edition)

• NIOSH Pocket Guide to Chemical Hazards, recommended exposure limits for
substances that do not have either a limit value or a permissible exposure limit
(NIOSH 1990).

5.2 AIRBORNE RADIOACTIVE MATERIALS AND RADIATION MONITORING

Westinghouse Hanford Health and Safety will specify monitoring for airborne
radioactive contamination levels and external radiation levels. Action levels will be
consistent with derived air concentrations and applicable guidelines as specified in the
Radiation Protection Manual, WHC-CM-4-10 (WHC 1988b).

Appropriate respiratory protection shall be required when conditions are such that the
airborne contamination levels may exceed an $-hour derived air concentration (the presence
of high levels of uncontained, loose contamination on exposed surfaces or operations that
may raise excessive levels of dust contaminated with airborne radioactive materials, such as

• excavation or drilling under extremely dry conditions).
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Specific conditions requiring the use of respiratory protection because of radioactive
materials in air will be incorporated into the RWP. If, in the judgement of the health physics
technician, any of these conditions arise, work shall cease until appropriate respiratory
protection is provided.

C^J
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6.0 PERSONAL PROTECTION

The level of personal protective equipment required initially at a location will be
specified in the site-specific safety document for each task or group of tasks. Personal
protective clothing and respiratory protection shall be selected to limit exposure to anticipated
chemical and radiological hazards. Work practices and engineering controls may be used to
control exposure.

•
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7.0 SITE CONTROL

The field team leader, site safety officer, and health physics technician (for
radiological) are designated to coordinate access control and security on the site. Special site
control measures will be necessary to restrict public access. The zones will be clearly
marked with rope, or chain, "Controlled Area" and applicable radiological hazard signs.
The size and shape of the control zone will be dictated by the types of hazards expected, the
climatic conditions, and specific operations required. Control zone boundaries may be
increased or decreased based upon results of field monitoring, environmental changes, or
work technique changes. The site RWP and the contractor's standard operating procedures
for radiation protection will also dictate the boundary size and shape. All team members
must be surveyed for radioactive contamination upon leaving the controlled zone, if in a
radiation zone.

c" The onsite command post and staging area will be established near the upwind side of
the control zone, as determined by an onsite windsock. The exact location for the command
post is to be determined just before start of work. Vehicle access, availability of utilities
(power and telephone), wind direction, and proximity to sample locations should be
considered in establishing the command post location.

^
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8.0 DECONTAMINATION PROCEDURES

The RI activities will require entry into areas of known chemical and radiological
contamination. Consequently, it is possible that personnel and equipment could be
contaminated with hazardous chemical and radiological substances.

During site activities potential sources of contamination may include airborne vapors,
gases, dust, mists and aerosols; splashes and spills; walking through contaminated areas; and
handling contaminated equipment. Personnel who enter the exclusion zone will be required
to go through the appropriate decontamination procedures on leaving the zone.
Decontamination procedures shall be consistent with EII 5.4, Field Decontamination of
Drilling. Well Development, and SamplingEcuipment , and EII 5.5, Decontamination of
Equipment for RCRA/CERCLA Sampling (WHC 1988a) or other approved decontamination
procedures.

C.-

Investigation Derived Waste (IDW) generated as a result of this RI/FS will be
managed per EII 4.2, Interim Control of Unknown Suspected Hazardous and Mixed Waste
(WHC 1988a) or as agreed upon by the cognizant regulators (EPA, Ecology, and DOE). If
IDW is managed per EII 4.2, the following exception to the procedure applies: Because of
the excessive turnaround times between sample submittal to the labs and receipt of sample
analyses, if the 90 day clock (waste generation to disposal) is determined by the cognizant
regulators to be appropriate for this RI/FS, the clock will not begin until generator receipt of

Ni
the sample analyses results used for waste designation purposes.

_ Analyses for the constituents of concern, as identified in this work plan, will be
sufficient for waste designation and characterization purposes.

ts^
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9.0 CONTINGENCY AND EMERGENCY RESPONSE PLANS

As a general rule, in the event of an unanticipated, potentially hazardous situation as
indicated by instrument readings, visible contamination, unusual or excessive odors, or other
indicators, team members shall temporarily cease operations and move upwind to a
predesignated safe area as specified in the site-specific safety documentation.

0
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1.0 INTRODUCTION

The purpose of this PMP is to define the administrative and institutional tasks
necessary to support RUFS activities at the 200-UP-2 Operable Unit on the Hanford Site.
This plan defines the responsibilities of the various participants, the organizational structure,
and the project tracking and reporting procedures.

The EPA, Ecology, and the DOE have entered into an agreement and consent order
for remedial and corrective action on the Hanford Site (Ecology et al. 1990). An action
plan, which implements this agreement, defines EPA and Ecology regulatory integration and
the methods and processes to be used to implement the agreement. This PMP is in
accordance with the provisions of the action plan.
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

2.1 INTERFACE OF REGULATORY AUTHORITIES AND THE DEPARTMENT OF
ENERGY

The 200-UP-2 Operable Unit consists of inactive waste management units to be
remedied under CERCLA, as amended by the Superfund Amendments and Reauthorization
Act (SARA) and is under the authority of the EPA. The EPA has been designated as the
lead regulatory agency as defined in the Tri-Party Agreement. Accordingly, the EPA is
responsible for overseeing remedial activity at this unit and ensuring that the applicable
authorities of EPA and Ecology are applied. The specific responsibilities of EPA, Ecology,
and DOE are detailed in the action plan.

r,. ,

C
2.2 PROJECT ORGANIZATION AND RESPONSIBILITIES

The project organization is shown on Figure PMP-1. The following sections describe
^ the responsibilities of the individuals shown on this figure.

2.2.1 Project Manager

The EPA, DOE, and Ecology will each designate one project manager. The project
manager will serve as the primary point of contact for all activities to be carried out under
the Tri-Party Agreement and Action Plan. In addition, each of the above three parties will
designate an alternate project manager. The responsibilities of the project managers are
given in Section 4.1 of the action plan.

^ 2.2.2 Unit Managers
fl+

The EPA, DOE, and Ecology will each designate a unit manager for this RI/FS; the unit
manager from EPA will serve as the lead unit manager. The lead unit manager will be
responsible for the activities required by the 200-UP-2 Operable Unit RI/FS Work Plan. The
unit managers will represent their respective parties for these activities and are responsible
for keeping their respective project managers informed on the work status, budget, and
schedule, and of any problems that may arise. The role of the unit managers is described in
Section 4.2 of the action plan.

2.2.3 Quality Assurance/Quality Control Coordinator

The quality control coordinator is responsible for coordinating and/or overseeing
performance to the QAPP requirements by means of internal auditing and surveillance
techniques. The QA officer retains the necessary organizational independence and authority

i
WHC/03-91/00505A
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^

to identify conditions adverse to quality and to inform the technical lead and needed
corrective action.

2.2.4 Health Safety Officer (Environmental Division/Environmental Field Services)

The Health Safety Officer is responsible for determining potential health and safety
hazards from volatile and/or toxic compounds during sample handling and sampling
decontamination activities. This officer has the responsibility and authority to halt field
activities when unacceptable health and safety hazards occur.

2.2.5 Site Safety Officer

r F The health safety officer may act as the site safety officer or may designate an
individual to act on his/her behalf at the work site. The site safety officer has the overall
responsibility for ensuring that the provisions in the health and safety plan/pre-job safety plan
are faithfully implemented in the field by all Westinghouse Hanford employees, contractors,
and subcontractors. The site safety officer shall evaluate the adequacy of prescribed health
and safety procedures and levels of protection against the actual conditions encountered in the
field. This site safety officer has the responsibility and authority to halt field activities when
unacceptable health and safety hazards occur.

2.2.6 Technical Lead

The technical lead will be designated from within the Westinghouse Hanford
-- Environmental Engineering Group. The responsibilities of the technical lead will be to plan,

authorize, and control work so that it can be completed on schedule and within budget and to
ensure that all planning and work performance activities are technically sound.

^
2.2.7 Remedial Investigation Coordinator

The RI coordinator will be responsible for coordinating all activities related to Phases
I and II of the RI, including data collection, analysis, and reporting. The RI coordinator will
be a staff member of the Westinghouse Hanford Environmental Engineering Group and will
be responsible for keeping the technical lead informed on the RI work status and any
problems that may arise.

2.2.8 Feasibility Study Coordinator

The FS coordinator will be responsible for coordinating all activities related to Phases
I, II, and III of the FS, including data collection, analysis, and reporting. The FS
coordinator will be a staff member of the Westinghouse Hanford Environmental Engineering
Group, and will be responsible for keeping the technical lead informed on the FS work status
and any problems that may arise.

WHC/03-91/00505A
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2.2.9 Remedial Investigation Technical Resources

The various technical resources responsible for performing the RI are shown on
Figure PMP-2. These resources will be responsible for performing data collection, analysis,
and reporting for the technical activities related to the RI. Figures PMP-3 through PMP-6
show the detailed organizational structure for specific RI tasks.

^
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Hydrogeology and Geology Westinghouse Hanford Geosciences'r Westinghouse Hanford /Geosciences

PNLy/Earth and Environmental Sciences Center

Westinghouse Hanford/Environmental Technology Westinghouse Hanfordf
Toxicology and Risk/

PNUEarth and Environmental Sciences Center Environmental Technology
Endangerment Assessment

PNL/Life Sciences Center

Westinghouse Hanford Geosciences
Environmental Chemistry Westinghouse Hanford /Geosciences

PNUEarth and Environmental Sciences Center

Geophysics and Field Testing Westinghouse Hanford/Geosciences N/A
( Planning) Environmental Field Services

Geotechnical and Civil wA Westinghouse Hanford/Environmental

Engineering Engineering and PNUWaste
Technolo gy Center

Groundwater Treatment N/A WestinghouseHanford/Environmental
Engineering Engineering and PNL/Waste

Technology Center

Waste Stabilization N/A Westinghouse Hanford/Environmental
and Treatment Engineering and PNL/Waste

Technolo gy Center

Surveying Kaiser Engineers N/A

Soil and Water Sampling Westinghouse Hanford/Environmental N/A
and Analysis Engineering and Geosciences

Environmental Field Services
PNUEarth and Environmental Sciences Center
PNUMaterials and Chemical Sciences Center

Drilling and Well Westinghouse Hanford/Geosciences
Installation Environmental Field Services N/A

Kaiser Engineers

Radiological Heafth, Safery, Westinghouse Hanford Westinghouse Hanford
and Engineering and Related

Health and Safety Health and Safety
OSHA Safety Issues

NOTE: Qualified subcontractors may conduct all or portions of the RVFS.
1/ Wes6nghouseHanford=WesSnghouseHanfordCompany. 2/ PNL-PacificNorthwestLaboratory.3/ OSHA=OocupationalSaferyandHealthAct.

G

m

Figure PMP-2. Technical Resources for Conducting Remedial Investigations/Feasibility Studies.
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3.0 REPORTING REQUIREMENTS

All RI/FS plans and reports will be categorized as either primary or secondary
documents as described by Section 9.1 of the action plan. The process for document review
and comment is covered by the action plan Section 9.2. Revision, should it become
necessary after finalization of any documents, is covered by Section 9.3 of the action plan.
Changes in the work schedule and minor field changes can be made without having to
process a formal revision. The process for maldng these changes is covered by the action
plan in Section 12.0. Administrative records, which must be maintained to support the ROD
are described in Section 9.4 of the action plan.
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4.0 FINANCIAL AND PROJECT TRACKING REQUIREMENTS

4.1 MANAGEMENT CONTROL

Westinghouse Hanford will be responsible to plan and control activities and to provide
effective technical, cost, and schedule baseline management. The Westinghouse Hanford
Management Control System (MCS) will be used for effective planning and control practices.
The MCS meets the requirements of DOE Order 4700.1, Project Management System (DOE
1987) and DOE Order 2250.1B, Cost and Schedule Control Systems Criteria for Contract
Performance Measurement (DOE 1985). The primary goals of the Westinghouse Hanford
MCS are to provide methods for planning, authorizing, and controlling work so that it can be
completed on schedule and within budget and to ensure that all planning and work

q performance activities are technically sound and in conformance with management and
quality requirements.

The work plan schedule and major milestones are described in the 200-UP-2 Operable
Unit Work Plan. The work plan schedule will be the primary vehicle for the Unit Manager
and Technical Lead to track progress. The work plan schedule must be consistent with the
work schedule contained in the action plan for implementation of the agreement.

The work plan schedule will be updated at least annually, with the primary purpose to
-°< expand the current fiscal year and follow-on year. In addition, any approved schedule

changes (see Section 12.0 of the action plan for formal change control system) would be
incorporated at this time, if not previously incorporated. This update will be performed in
the fourth quarter of the fiscal year (e.g., July to September) for the upcoming fiscal year.
The work schedule can be revised at any time during the year if the need arises but would be

- restricted to major changes that would not be suitable for the change control process.
^

4.2 MEETINGS AND PROGRESS REPORTS

The Project Manager and the Unit Manager must meet periodically to discuss
progress, review plans, and address any issues that have arisen. The Project Managers
meeting will take place at least quarterly and is discussed in Section 8.1 of the action plan.
The Unit Managers meeting will take place at least monthly. Details of the Unit Managers
meeting are given in Section 8.2 of the action plan. The DOE shall prepare and issue a
quarterly progress report to EPA and Ecology. Details of this report are given in Section
8.2 of the action plan.

.
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1.0 DATA MANAGEMENT PLAN

This DMP addresses management of data generated from the 200-UP-2 Operable Unit
work plan, FSP, QAPP, and HSP activities.

1.1 INTRODUCTION

An extensive amount of data will be generated over the next several years in
connection with the CERCLA RI/FS process for the 200-UP-2 Operable Unit. The quality
of the data is extremely important to the full remediation of the operable unit as agreed upon
by the DOE, EPA, Ecology, and interested parties.

Ln A comprehensive plan for the management of all environmental data generated at the
Hanford Site is being developed. The Environmental Information Management Plan (EIMP)
(Michael 1990), released in March 1989, describes activities in the Environmental Data
Management Center (EDMC) and provides a description of the long-range goals for
management of scientific and technical data.

1.2 OBJECTIVES

This DMP describes the process for accessing and tracking the receipt, storage, and
control of validated data, records, documents, correspondence, and other information
associated with the 200-UP-2 Operable Unit RI/FS.

This DMP addresses the following:

• types of data to be collected
ese

• plans for managing data

• organizations controlling data

• databases used to store the data

• Hanford Environmental Information System (HEIS).

^
L.J
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2.0 TYPES OF DATA

,4s

- compliance activities.

2.2 DATA COLLECTION

Data will be collected according to the FSP and the QAPP. Table DMP-1 lists
controlling procedures for data collection and handling before turnover of responsibility to
the organization responsible for data storage. All procedures for data collection will be
approved in compliance with applicable WHC procedures. Where WHC EIIs are referenced,
they will be the most recently approved versions from the Environmenlal Investigations and

' Site Characterizations Manual (WHC 1988).

^ 2.3 DATA STORAGE AND ACCESS

Data will be handled and stored according to procedures approved in compliance with
applicable WHC procedures. Data controlling organizations are listed in Tables DMP-1 and
DMP-2. The EDMC is the central file collection and processing facility. All files entering
the EDMC will be indexed, recorded, and placed in safe and secure storage. Data
designated for placement in the Administrative Record will be copied, placed in the Hanford
Site Administrative Record file, and distributed by the EDMC to the user community.

The following data types will reside in locations other than the EDMC:

Data We - Data location

0

QA/QC laboratory data - OSM (WHC)
Training records - Technical training support section (WHC)
Meteorological data - Hanford Meteorological Station (PNL)
Health and safety - HEHF records

The following sections discuss data types, data collection, data storage and access, and
quantity of data.

2.1 DATA TYPES

General data types include field logbooks, verified sample analyses, historic data,
chain-of-custody forms, QA/QC data, reports, memoranda, meeting minutes, telephone
conference memoranda, archived samples, raw sample data, videotapes, magnetic media,
paper tapes, personnel training records, exposure records, respiratory protection fitting
records, personnel health and safety records, and compliance and regulatory data.
Table DMP-1 lists the data types by 200-UP-2 Operable Unit work plan task. Table DMP-2
lists data types and procedures for health and safety planning, as well as for regulatory

WHC/03-91/00506A
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Table DMP-1. Management of Site Characterization Data. (Sheet 1 of 14)

Database or Controlling Organization

Work Plan Task

OPERABLE UNIT CHARACTERIZATION

Data Type Procedure EDMC' Others

Task 1- Project Management (addressed in Project Management Plan)

Task 2 - Source Characterization

^
ro
-1^ Subtask 2a-data compilation and review

Subtask 2b-maps

Historic EII1.6 X

Engineering plans, reports Ell 1.6 X

Telephone conversations Ell 1.6 X

Memoranda/minutes EII1.6 X

Aerial photographs EII 1.6 X

Log books Ell 1.5 X

Magnetic media and Ell 1.6 X
supporting documentation
Maps EII 1.6 X
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Table DMP-1. Management of Site Characterization Data (Continued). (Sheet 2 of 14)

Database or Controlling Organization

Work Plan Task Data Type Procedure EDMC° Others

Subtask 2c-field activities Log books EII 1.5 X

Magnetic media and EII 1.6 X
supporting documentation
Chart recordings EII 1.6 X

Chain-of-custody EII 5.1 X

QA/QC X OSM"'

Geophysical surveys EII 11.2 X dp

Subtask 2d-laboratory analysis Validated sample analysis EII 1.6 X >
QA/QC EII 1.6 X

%0

Subtask 2e-data evaluation Log books EII 1.5 X

Task 3 - Geological investigations

Subtask 3a-data compilation and review Historic EII 1.6 X

Technical memos EII 1.6 X

Geological logs EII 9.1 X

WIiC/039 1/005 1 8A
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Table DMR1. Management of Site Characterization Data (Continued). (Sheet 3 of 14)

Database or Controlling Organization

Work Plan Task Data Type Procedure EDMC'1 Others

d
4
ro
rn

Subtask 3b-field activities

Subtask 3c-laboratory analysis

Subtask 3d-data evaluation

Aerial photographs EII 1.6 X

Log books EII 1.5 X

EII 11.1 X

Magnetic media and EII 1.6 X
supporting documentation
Chart recordings EII 1.6 X

Core/cutting samples EII 5.2 X

Chain of custody EII 1.5 X

QA/QC

Geophysical surveys EII 11.2 X

Validated sample analysis EII 1.6 X

QA/QC EII1.6 X

Log books EII 1.5 X

QA/QC EII1.6 X

G
O

OSMbf %bY ^.

Task 4 - Surface Water and Sediments Investigation

Subtask 4a-data compilation Technical memos EII 1.6 X

WHC/03-91/00518A
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Table DMR-1. Management of Site Characterization Data (Continued). (Sheet 4 of 14)

Database or Controlling Organization

Work Plan Task Data Type Procedure EDMC'' Others

G

ro
^

Subtask 4b-field activities Aerial photographs Ell 1.6 X

Log books Ell 1.5 X

EII 11.1 X

Magnetic media and EII 1.6 X
supporting documentation
Chart recordings Ell 1.6 X

Chain-of-custody EII1.5 X

QA1QC

Subtask 4c-laboratory analysis Validated sample analysis Ell 1.6 X

QA/QC Ell 1.6 X

Subtask 4d-data evaluation Log books EII 1.5 X

QA/QC Ell 1.6 X

Task 5 Vadose Investigations

Subtask 5a-data compilation Technical memos Ell 1.6 X

Geological logs EII9.1 X

d
O

0SM°f tv t^
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OSM"'
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Table DMR1. Management of Site Characterization Data (Continued). (Sheet 5 of 14)

Database or Controlling Organization

Work Plan Task Data Type Procedure EDMC&' Others

Subtask 5b-field activities Aerial photographs EII 1.6 X

Log books EII 1.5 X

EII 11.1 X

Magnetic media and EII 1.6 X
supporting documentation
Chart recordings EII 1.6 X

Core/cutting samples EII 5.2 X
U
O

Chain-of-custody EII1.5 X

QA/QC
•^

OSMW y ^o
Geophysical surveys EII 11.2 X

Borehole logs EII 9.1 X
%0

Aquifer Tests EII 10.1 X

Water levels EU 10.2 X

Subtask 5c-laboratory analysis Validated sample analysis EII 1.6 X

QA/QC EII 1.6 X OSMb,

Subtask 5d-data evaluation Log books EII 1.5 X

QA/QC EII1.6 X

WHC161/00518A

•
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Table DMP-1. Management of Site Characterization Data (Continued). (Sheet 6 of 14)

Database or Controlling Organization

Work Plan Task Data Type Procedure EDMC'' Others

Task 6 - Ground Water Investigation

C7

Subtask 6a-data compilation Technical memos EII 1.6 X

Geological logs EII 9.1 X

Archived sample index OSMU

Subtask 6b-field activities Aerial photographs EII 1.6 X

Log books EII 1.5 X

EII 11.1 X

Magnetic media and ElI 1.6 X
supporting documentation
Chart recordings EII 1.6 X

Core/cutting samples EII 5.2 X

Chain-of-custody EII1.5 X

QA/QC OSM6,

Geophysical surveys EII 11.2 X

Aquifer tests ElI 10.1 X

Water levels Ell 10.2 X

Subtask 6c-Laboratory Analysis Validated sample analysis EII 1.6 X

QA/QC EII1.6 X OSM"1

t7
0

^
tp

^

WHC/03-91/00518A



9 I 1 2 1 ! ' I : ? 3

Table DMP-1. Management of Site Characterization Data (Continued). (Sheet 7 of 14)

Database or Controlling Organization

Work Plan Task Data Type Procedure EDMC' Others

Subtask 6d-data evaluation

Task 7 - Air Investigations

Subtask 7a-data compilation and review

C7

ro
Subtask 7b-field activities

Subtask 7c-laboratory analysis

Subtask 7d-data evaluation

WHC 1/00518A

Log books EII 1.5 X

QA/QC EII1.6 X

Technical memos EII 1.6 X

Historic reports PNL-6509

Aerial photographs EII 1.6 X

Log books EII 1.5 X

Magnetic media and EII 1.6 X
supporting documentation
QA/QC

Validated sample analysis EII 1.6 X

QA/QC EII 1.6 X

Log books EII 1.5 X

QA/QC EII1.6 X

G
0
tp

9

\0

OSM"I

OSMb,

0
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Table DMP-1. Management of Site Characterization Data (Continued).

•
(Sheet 8 of 14)

C7

Work Plan Task

Task 8 - Ecological Investigations

Subtask 8a-data compilation

Subtask 8b-field activities

Subtask 8c-laboratory analysis

Subtask 8d-data evaluation

Task 9 - Seismic Reflection Survey

Data Type

Technical memos

Aerial photographs

Log books

Magnetic media and
supporting documentation
Chart recordings

Chain-of-custody

QA/QC

Validated sample analysis

QA/QC

Log books

QA/QC

Technical Memos

Log Books

Magnetic Media and

Supporting Documentation

Procedure

EII 1.6

EII 1.6

EII 1.5

EII 1.6

EII 1.6

EII 1.5

EII 1.6

x

x

x

x

x

x

C7
O
tp

^.. C"

a

OSM"'

x

OSMb'

EII 1.5

Ell 1.6

Ell 1.6

EII 1.5

EII 1.6

Database or Controlling Organization

EDMC" Others

x

x

WHC/03-91/00518A
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Table DMP-1. Management of Site Characterization Data (Continued). (Sheet 9 of 14)

Database or Controlling Organization

Work Plan Task Data Type Procedure EDMC" Others

Task 10 - Process Effluent Pipeline

Integrity Assessment

^ Task 11 - Geodetic Survey

ro

Task 12 - Baseline Risk Assessment

WHC/03-91/00518A

0

Technical Memos EII 1.6 X

Log books EII 1.5 X

Magnetic Media and EII 1.6 X

Supporting Documentation

Sample Analysis EII 1.6 X

Log Books EII 1.5 X

Technical Memos EII 1.6 X

Magnetic Media and EII 1.6 X

Supporting Documentation

Surveying EII 12.1 X

Technical memos EII 1.6 X

Computer models EII 1.6 X

OSM6I

C
O
tp

0
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Table DMR1. Management of Site Characterization Data (Continued). (Sheet 10 of 14)

Database or Controlling Organization

Work Plan Task Data Type Procedure EDMC" Others

Magnetic media and EII 1.6 X

supporting documentation

Task 13 - Report

Subtask 13a-preparation Report Ell 1.6 X
O

d t?1

Subtask 13b-review/approval Dispositions of Ell 1.6 X

comments/revisions/approval

PHASE I/II FS REMEDIAL ALTERNATIVES DEVELOPMENT

Task 1 - Project Management (addressed in Project Management Plan)

Task 2 - Alternatives Development

Subtask 2a-develop objectives Technical memos EII 1.6 X

Subtask 2b-develop general response Technical memos EII 1.6 X

actions

WHC/03-91/00518A
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Table DMP-1. Management of Site Characterization Data (Continued). (Sheet 11 of 14)

Work Plan Task

Subtask 2c-identify potential

technologies

Subtask 2d-evaluate process options

Subtask 2e-assemble alternatives

C7
Subtask 2f-identify action-specific

ARARs

Task 3 - Alternative Screening

Subtask 3a-refine objectives

Subtask 3b-define alternatives

Subtask 3c-screen alternatives

WHC/03-91/00518A

i

Data Type Procedure

Database or Controlling Organization

EDMC' Others

Technical memos EII 1.6 X

Technical memos Ell 1.6 X

Technical memos EII 1.6 X d
0

Technical memos EII 1.6 X R,

9

^

Technical memos EII 1.6 X

Technical memos EII 1.6 X

Technical memos EII 1.6 X

i
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Table DMP1. Management of Site Characterization Data (Continued).

0

(Sheet 12 of 14)

Database or Controlling Organization

Work Plan Task Data Type Procedure EDMC^ Others

Subtask 3d-verify action-specific

ARARs

Subtask 3e-evaluate data needs

Task 4 - Report

Subtask 4a-prepare

Subtask 4b-review/approval

Technical memos Ell 1.6 X

Technical memos EII 1.6 X

C7
O
^

Report EII 1.6 X

Approval EII1.6 X

PHASE II RI OPERABLE UNTI' CHARACTERIZATION AND TREATABILITY

(Refer to Section 7.0 of the Work Plan)

WHC/03-91/00518A
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Table DMR1. Management of Site Characterization Data (Continued). (Sheet 13 of 14)

Database or Controlling Organization

Work Plan Task Data Type Procedure EDMC'' Others

PHASE III FS REMEDIAL ALTERNATIVES ANALYSIS

Task 1 - Define Alternatives

Technical memos EII 1.6 X

Task 2 - Alternative Analysis

Technical memos EII 1.6 X

rn Task 3 - Compare Alternatives

Technical memos EII 1.6 X

Task 4 - Report

Subtask 4a-prepare Report EII 1.6 X

Subtask 4b-review/approve Report EII 1.6 X

Task 5 - Corrective Action Plan

Plan EII 1.6 X

WHC91/00518A

0

0
0
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Table DMP-1. Management of Site Characterization Data (Continued). (Sheet 14 of 14)

Database or Controlling Organization

Work Plan Task Data Type Procedure EDMC' Others

INTERIM REMEDIAL ACTIONS

C

ro

Technical memos to be

determined

11EDMC = Environmental Data Management Center.

IOSM = Office of Sample Management.

EII 1.6 X

G
O
tp

R •'

a
^

WHC/03-91/00518A



Table DMP-2. Management of Related Administrative Data.

ro

00

Data T e Controlling Document/ Database or Controlling Organization
Category yp

P droce ure

Personnel Personnel Training See Section 3.0
and Qualifications

Occupational Exposure EII2.2 • •
Records (non-radiological)

Radiological Exposure See Section 3.0 •
Records

Respiratory Protection
Fitting

Personal Health and Ell 2.1 •
Safety Records

Regulatory Applicable or Relevant Ell 1.6

Compliance and Appropriate
•Requirements/

Screening Levels

Guidance Document Ell 1.6 •
Tracking

Compliance Issues Ell 1.6 •

Problem Resolution Ell 1.6 •

Administrative TPA-AP-06-RO and
Record TPA-AP-10-R0

•

TRI = Training Record Information System
HEHF = Hanford Environmental Health Foundation
ORE = Occupation Radiation Exposure
EDMC = Environmental Data Management Center
EHPSS = Environmental Health and Pesticide Services Section

t7
O

Y ,...

^

0 0
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e%.r

r''r

-.^

^

n
LJ

Personal protection - EHPSS (WHC)
fitting
Radiological exposure - PNL

2.4 DATA QUANTITY

Data quantity estimates are detailed in the work plan and the FSP. The actual number
of samples and observations will depend upon field conditions. The number and depths of

wells and boreholes will be chosen as incoming field data are received. Similarly, survey
grid areas and densities will depend upon initial survey results, and sample locations.
Numbers will be selected according to chemical field screen results. The field decision

maldng protocols for determining sample numbers are listed in the FSP.

WHC/03-91/00506A
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3.0 DATA MANAGEMENT PLAN

The following sections discuss objectives of the DMP, organizations controlling the
data, and the databases.

3.1 OBJECTIVES

A considerable amount of data will be generated through the implementation of the
200-UP-2 Operable Unit work plan, FSP, and HSP. The QAPP provides the specific
procedural direction and control for obtaining and analyzing samples in conformance with
requirements to ensure quality data results. The FSP provides the detailed logistical methods
to be employed in selecting the location, depth, frequency of collection, etc., of media to be
sampled and the methods to be employed to obtain samples of the selected media for
cataloging, shipment, and analysis.

Figure DMP-1 displays the general DMP outline for data generated through 200-UP-2
Operable Unit activities and Figure DMP-2 outlines data after full implementation of HEIS.

3.2 ORGANIZATIONS CONTROLLING DATA

This section describes the organizations that will receive data generated from 200-UP-
2 Operable Unit activities.

" 3.2.1 Environmental Engineering Section

^ The WHC Environmental Engineering Section provides the technical lead. The
-- technical lead is responsible for maintaining and transmitting data to the designated storage

facility.

3.2.2 Office of Sample Management

The WHC OSM will validate all data packages received from the laboratory.
Validated summary data will be forwarded to the technical lead for use and submission to the
EDMC. Nonvalidated or preliminary data will be clearly labeled and forwarded to the
technical lead on request. The OSM will maintain raw sample data, and QA/QC laboratory
data.

3.2.3 Environmental Data Management Center

The EDMC is the Westinghouse Hanford Environmental Division's central facility
and service that provides a file management system for processing environmental
information. The EDMC manages and controls the Administrative Record Public Access
Room. Data transmittal to the EDMC is governed by the following procedures:

WHC/03-91/00506A
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^

Technical
Memos

^ PNL - (HMS);: .:.,)

Meteorological Reld Data

Logbooks
Maps

Technical Memos
Aerial Photos
Borehole Logs

Logbooks
Maps

Technical Memos
Memoranda

Meeting Minutes
Validated Summary Data

Aerial Photos
Borehole Logs

......: ... .. . :.. ..
EDMC FILE CUSTODIAN

Transmittal:
Logbooks

Maps
Technical Memos

Memoranda
Meeting Minutes

Validated Summary Data
Aerial Photos
Borehole Logs

EDIVIC

Forwards all
Official Copies
of Records to ^

be Microfilmed

IRM
- - - Proposed
OSM Office of Sample Management

PNL Pacific Northwest Laboratory
HWS Hanford Meteorological Station
EDWC Environmental Data Management Center
IRM Information Resource Management

Figure DMP-1. General Data Management Plan for 200-UP-2 Work Plan Task Data

DMP-22

^ Samples and
Chain of Custody Forms

Copies of the
Chain of Custody Forms

J Non-Validated Sample Data
Validated Summary Data

; OSM

and
Chain of
Custody
Forms

Analysis

LAB

.RECORD
USER COMMUNITY

LEGEND
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PNL (HMS)

Meteorological Feld Data

T L 1 1 ^...:. . .. .' . ..^^.^.

r1^a.v rL

Logbooks
Maps

Technical Memos
Aerial Photos
Borehole Logs

Samples and
Chain of Custody Forms

Copies of the
Chain of Custody Forms

Paper Copies of
Summary Data

Logbooks

fp Maps
Technical Memos Computerized Access to Non-Validated

Memoranda Sam le Data and Validated Summarv C
Meeting Minutes

r Validated Summary Data
Aerial Photos

- Borehole Logs

EnMC FILt CUSTOb1AF

Transmittal:
Logbooks

Maps
=a! Technical Memos

Memoranda
-- Meeting Minutes

Validated Summary Data
^ - Aerial Photos

Borehole Logs

EDMC

Forwards all
Official Copies
of Records to

be Microfilmed

IRM "

0

I ^ :: : ^ '
:OSM `

.
'_

Non-Validated Sample Data
Validated Sample Data

Samples
and
Chain of
Custody
Forms

Sample
Analysis
Package

LAB

HEIS

Validated
Sample Data

USER COMMUNITY

ADMINISTRATIVE".
RECORD:

LEGEND

OSM Office of Sample Management

PNL Pacific Northwest Laboratory

HWS Hanford Meteorological Station
EDWO Environmental Data Management Center

IRM Information Resource Management

Figure DMP-2. General Data Management Plan for 100-K-1 Work Plan
Task Data After Full Implementation of HEIS.
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• EII 1.6, Records Management (WHC 1991)

• TPA-AP-06-RO, Clearance and Release ofAdministrative Record Documentation,
Predecisional Draft, (DOE-RL et al. 1990a)

• TPA-AP-07-RO, Information Transmittals and Receipt Control, Predecisional
Draft, (DOE-RL et al. 1990b)

• TPA-AP-10-RO, Administrative Record Management (DOE-RL et al. 1990c)

• WHC-EP-0219, Environmental Information Management Plan (Michael 1990).

V,
3.2.4 Information Resource Management

The IRM is the designated records custodian (permanent storage) for WHC. The
procedural link between the EDMC and the IRM is being developed.

3.2.5 Hanford Environmental Health Foundation

The HEHF performs the analyses on the nonradiological health and exposure data and
forwards summary reports to the Fire and Protection Group and the Environmental Health
and Pesticide Services Section (EHPSS) within the Westinghouse Hanford Environmental
Division. Nonradiological and health exposure data are maintained also for other site

_ contractors [Pacific Northwest Laboratory (PNL) and Kaiser Engineers Hanford (KEH)]
associated with 200-UP-2 Operable Unit activities. The HEHF provides summary data to the

'- appropriate site contractor. The preparation of health and safety plans addressed in EII 2.1
and occupational health monitoring is covered in Ell 2.2. Data management procedures are
currently under development.

3.2.6 Environmental Health and Pesticide Services Section

The Westinghouse Hanford EHPSS maintains personal protection equipment fitting
records as well as nonradiological health and exposure summary reports provided by HEHF
for Westinghouse Hanford Environmental Division and subcontractor personnel.

3.2.7 Technical Training Support Section

The WHC technical training support section provides instructions on development of
training programs and maintains training records (see Section 3.3.4).

0
WHC/03-91/00506A
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3.2.8 Pacific Northwest Laboratory

The PNL operates the Hanford Meteorological Station (HMS), which collects and
maintains meteorological data (see Section 3.3.1). Additionally, PNL collects and maintains
radiation exposure data (see Section 3.3.3). Data management is discussed in the Hanford
Meteorological Data Collection System and Data Base (Andrews 1988).

3.3 DATABASES

This section addresses databases that will receive data generated from 200-UP-2
Operable Unit activities.

f'. 3.3.1 Meteorological Data

The HMS, controlled by PNL, collects and maintains meteorological data. This
database contains meteorological data dating from 1943 to present. The Hanford
Meteorological Data Collection System and Data Base (Andrews 1988) is the document that
explains meteorological data management.

3.3.2 Nonradiological Exposure and Medical Records

The HEHF collects and maintains data for all nonradiological exposure records and
^ medical records.

3.3.3 Radiological Exposure Records

The PNL collects and maintains data on occupational radiation exposure. This database
G^ contains respiratory personnel protection equipment fitting records, work restrictions, and

radiation exposure information.

3.3.4 Training Records

Training records for WHC and subcontractor personnel are managed by the WHC
technical training support section. Other site contractors (PNL and KEH) maintain their own
personnel training records.

3.3.5 Environmental Information and Administrative Record

Westinghouse Hanford EDMC personnel managed environmental information and the
administrative record. The administrative record provides an index and key information on
all data transmitted to the EDMC. This database is used in data retrieval and to produce
index lists as required.

WHC/03-91/00506A
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^cr

3.3.6 Sample Status Tracking

The OSM maintains the sample status tracking database. This database contains
information about each sample. Information maintained includes sample number, shipment
data, receipt data, and laboratory identification.

0
WHC/03-91/00506A
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4.0 ENVIRONMENTAL INFORMATION MANAGEMENT PLAN

The EIMP (Michael 1990) was updated in November 1990. The first part of the EIMP
provides an overview of the Westinghouse Hanford Environmental Division's working files
management system and addresses the management of information transmitted to the EDMC
(the Environmental Division's designated file manager) in support of Environmental
Restoration Program activities. An overview is presented of the EDMC's location, operating
mechanics, field file support services, automated support services, and the composition and
compilation of an EPA-required Administrative Record.

The second part of the EIMP addresses future plans for management of scientific and
technical data. The planning and control activities affecting data are discussed. These

e^- activities include data collection, analysis, integration, transfer, storage, retrieval, and

i^
presentation.

CP+

.

WHC/03-91/00506A
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5.0 HANFORD ENVIRONMENTAL INFORMATION SYSTEM

The following sections discuss the HEIS, its objectives, and integration of 200-UP-2
Operable Unit data.

5.1 OBJECTIVFS

The HEIS has been developed by PNL for Westinghouse Hanford as a primary resource
for computerized storage, retrieval, and analysis of quality-assured technical data associated
with CERCLA RI/FS activities and RCRA RI/FS activities being undertaken at the Hanford
Site. The HEIS provides interactive access to data sets. Implementation of HEIS will
facilitate data consistency, quality, traceability, and security within a single, controlled

c) database. The HEIS is operational with limited data available as it is currently being entered
with 100 percent validation.

The following is a list of data subjects included in the HEIS:

^ • geologic

• geophysics

• atmospheric
,.

• biotic

• constituent information

cs • soil gas

• waste management unit survey information

• sample information

• ground water.

The CERCLA RI and RCRA facility investigation data have not been incorporated into
HEIS. Laboratory data are being analyzed and all data need to be validated before being
entered into the HEIS. The most significant entry into the HEIS to this point has been the
Hanford Ground Water Database. Considerable resources are being devoted to implementing
the HEIS into full operational mode.

•

WHC/03-91/00506A
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5.2 INTEGRATION OF 200-UP-2 DATA INTO HEIS

All data collected for the implementation in the HEIS will be handled and stored
according to the DMP described in Section 3.0. Figure DMP-2 outlines the general data
management for data collected for implementation in the HEIS.

^

.
WHC/03-91/00506A
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ATTACHMENT 5

COMMUNITY RELATIONS PLAN

1
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E

CONIIVIUNITY RELATIONS PLAN

A CRP has been developed for the Hanford Site Environmental Restoration Program.
Because community relations activities are so interrelated among operable units, a decision
was made to develop a single CRP that will have the capability to address specific individual
concerns associated with each operable unit but will still provide continuity and general
coordination of all the Environmental Restoration Program activities with regard to
community involvement. The site-wide CRP discusses Hanford Site background information,
history of community involvement at the Hanford Site, and community concerns regarding
the Hanford Site. It also delineates the community relations program that DOE--Richland
Operations Office, EPA--Region 10 Office, and Ecology will cooperatively implement
throughout the cleanup of all the operable units at the Hanford Site. All community relations

,icg- activities associated with the 200-UP-2 Operable Unit Work Plan will be conducted under
this overall Hanford Site CRP.

^'Jt

1J-

. WHC/3-91/00680A
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